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YAOT AID f AVOT » AlWlVAUTlM 

Brmetwdy bai Mid that tha autceatful iDTOBtor la 
uanally mora or laaa of an Idealiit and InraflaMr la 
ptMMMod of a atrons Imaslnatlon Jadclii| from tha 
wild flight! of fancy upon wbl«h an apsih making In 
Tontlon Mrvai to launch tha Innnmarwbla army of 
niaga/lna vrltara «a might add (hat In addition to 
being an Imaginatira Ideallat ha aftauld arem to ba 
aomathing of a bypnotlat aa wall 

Ai a matter of fact although the Inyantora of the 
■team angina the telegraph and the flying machine 
ware naceaMrIly poaaeaacd of a creatlra Imaglnatleif 
they were Mtantlally of a practical and conaanratlTe 
turn of mind Btephenaon Horae Marconi and tha 
Wright hrotbem may hpra found tlma In tha midat 
of thair 1 lay loura to glai e at tha future and be 
momeutarlly thrilled at the Ibtught of Ita aplendld 
■peculallre loaalbillllea but In the main they were 
loo (onacloia of the Inherent Ilraltatlona of their in 
vanllona lio almngly engroaeed In the effort to work 
nut patiently each nnareat problem an It aroee to 
Indulge In wild | ropbe< y of future nccompllahment 

The attit ide of the Wright brotheri daring their 
wonderful lemonatrallon of the poaalblllty of mecbanl 
ral flight may be referred to aa proving tba truth of 
ihe nbive ilaervatiana Although they hava i rented 
the art at least aa far aa Ita practkal eipraHlon la 
tncemed we doubt If anyone who bon opokan or 

I r|ttan on the aubject of the development of flight 
IM been more reluctant to preditt the acblevementn 
of tha future i r more conaervatlva In pointing out 
the Inheient Itmltatloda of the art On the other 
land It la rarely that the birth of a new Invention 
hM brought forth such n flood of prepoaterona tfld 
ImpoHible Ilterntura aa baa appeared daring the laat 
few months on the military and oommerclnl fntdra 
of the dirigible and the aeroplase 

Without In the least diaparaging the tine nihlnve- 
menta of 1 ebandy Zeppelin the Wright brotheri Cur 
tin ram an Bleriot and otheni whose Intelligence 
pintk and peraevemnee have made aerial flight the 
senutlon of the day we wlah to drflw attention to the 
fact that In their preecnt state of develepmont natther 
the dhlglhle tor the aeroplane has the allghtest prac 
Ikal military value The beat that ran ba Mid of them, 
la that when tcrlnlu Inherent defwts have been over 
(me they mav lu a Hi Ited degree he pnt to military 
■a At the | resent writing tbia flcM would asipt to 
He eitliialvely In the direeiton of aroutlng and the 
inrrying of dlipatches 

In proof of tbIa we point to tha fact that at prana n t 
botd the dirigible and the aeroplane and parttenlarly 
tha latter raanira both for thair starting and land 
ing tha provision Of n large fairly level field or com 
|iuB flee tram the oboirnctlon of tnm telagrnph. pelae 
and wires end bulMIngi In the oom of the kere* 
plane It Is even necMSacy (or anii nfarUng and kt^ 
ping that the anrtace be free from (gll weedg or gnM, 
for shoi 11 tiA maoblne In romlng io the gronnd dip 
■nlBclenilv for one wing to swoop In aiiM»g the knig 
gross Iht contact Is snfldsnt to awing It vtolently 
aronnd acroM ita qnrM at tha risk of wrsokhig tho 
chkMla or runners rarthermore the wellhnown re¬ 
luctance of the aeronnnt to start Into tha nlr In any 
thing stBOger than a moderate breese particularly 

II the wIM be variable Is very ilgalflciiBt ot the prai- 


ent onide condttlM nf tkt a^ 
of its coouneroM) or i^Rary ya^ kdf 

UU to allrm that there an amqr ygn* ti paBenf 
lueihanUal developiahnt flsd prnotice 0i the air fikeM 
of us before we shall UM the pradaOtloa of nn aern- 
pinna which can nrlM or alight (at t#mult necee- 
sarlly do to ba of prneUcal valne) with that Inde- 
peadonee of time plnoe and weather eeadttUms whleh 
marks the flight and the eoming aad going of the 
birds of the air 

Perhaps the most ahsnrd of the military olaiiM 
ratda for the airship and aeroplane IB that of their 
ability to Mil over boettle territory and destroy oltlM 
fortlfliatlona and military dspotn by tba npedlent 
rf dropping high capIoelVM In view of tho groat 
range of modsrn nrftitory and tba fact that a apodal 
type la now being developed to repot nlnhlp nttack 
the machine must operate at a height of at least a 
mile above tha earth If It la to be safe llroa ahrapnel 
and the spsdal ahella whlth will be furnished tor lU 
dastractlon At that height It would bo a qneatlen 
of the mcrect chance it a bomb released from tbe 
machine strnrk the oblect aimed nt There wonld be 
no means of deteitnlAlng It the fort magadns ato 
was In asatt vertical aUgnmsnt at the moment the 
mlHtle was dropped Allowance wonld have to he 
made for tha valoctty of tha wind which valoelty 
could not be known to thooo who warn moving In 
mtdnlr Moreover the dlreotten of the flight of Uks 
projectile would be the reenltnnt of tha vertical valoe 
Ity dne to gravity and the hortsontnl velodty of the 
ship ItMir Consequently to mnka n hit the projee- 
tile would have to be releaned before tha machine wu 
vertically over the objett and at a rertain spsolnd 
distance nhsad of the vartknl line How wonld tfie 
operator determine the exact moment at whleh to let 
go* It Is evident that even approximately aoonrate 
Riming would be out of tbe qaeatlon end the Ifaatted 
amonnl of ammunition which umid he rnnied even 
by a luge dirigible would render an attempted bom 
bardment the moat foolldt kind of n tnroe Tba 11 
Inch high explotlye ihslla With which tbe JapaAMS 
hombarded the Ruhplan fleet (k Port Artbnr ^ed 
to Inflict vital damage It la now wall known that 
the BuMian ships were gunk by the RoHlans them 
aelfes who opdlied the iMcoc k a Aid flooded them 
In the many weeks of bombnrdmant the Japanese 
hurled hundrede of tons of 11 Inch ehalla on the Bne- 
altn fortlflcatlona fleet and buildings without bring 
Ing Port Artbnc to capttulatton It wu ths Mppors 
nnd miners thst reduced the fortress Tbe damage 
that would be Inflicted on a beleognred city by a whole 
fleet of dlrlglblae could never by any posalbIHty have 
a de lolve effett upon the iHues of tbe wu 

We repeat that tbe pretest Indications are that tbe 
airship and uroplane of tha future even when they 
have bean developed to their ultimate perfection wUI 
And their Held of uaefalnees exclusively In tbe work 
cf wonting and tbe carrying of dlnpatchea 

TR OAPl 009 OAVAl 

The turning of the flret sod In tbe work of cutting 
Ihe Cape Cod canal on Tuesday June Wnd which 
took place On the fann on which Commodore Perry 
of Lake Brie fhme wu born wu an event of more 
than local slgnlfloance Great u tbe valne of tbe 
rnnni vIH be In ahortanlng tbe lallliig dlatnnea be¬ 
tween New York and Boston and avoiding tho perils 
of navigation around tho greatly dreodad Cape Cod 
the new waterway will nlUmstaly take on a nattainl 
nnd military value w forming aa imperUnt link In 
that future system of related canals along the Atlantic 
sanboard which hu oome to be known u Hbo irsids 
route by whleh It wlU be poaalble for Ship’' a$ ts 
make the voyage from Boston to Norfolk fa Ip 
abaltrrsd bays Inland watera end raaehea of oanal 
nltbaut ome passing ontalde the ultimate coast line 

The canal will ostand for eight mllM from Bara 
■table Hay to Bnuirda Bay aad at aach entranee 
will be epiwowhcn which Will bring tbe total length 
of the ennni up to IS miles It wHI have a surfnM 
width of fram 260 to 200 foot a batten, width of IN 
fast a least dsptli at low -water of 2s (set, and a 
mean high water dkpth of about 20 fast Ths etlaal 
vrin be buUt at am levri and with UuM ffMOmS 
dlmeulona It ahould provs adequate Ibr msitp yuan 
to aoma for tha <.1aH of constwlM freight aad pagasa 
ger steameya that win auks aSe of It 

The Cape canal will form than the flrsll flhk 
In a chain of tnterior waterways, whleh b e c aa gs of 
Its oouimeTrial atel military Ttlue la otrtel* at. pM. 
mate eoaatraetloo A ship aalUag from Boston (gr 
NerMk after Hiking Ow foutbertp dntnuue to Oipg 
Cod canal wduld m tbnugk BnknirN Bay Igto 
Img Maad M«Nd end tbapeo by way af the put 
Blvusnd New TorkHey tolhoRsrttektkr PfOtt 
tbe Raritan ,It weald proceed by ranet aeMU Npw 
Jorety to the Delnware River ani the present esohl 
from the Delaware Biter to O h ees p eS k t Bey after 
deepening would urfy the Ship to deep wuter lu 
which she eeuld rea«h I*pr^ dA i dekf Mftiw. in 


acoomnp^ 4 lUfte opt Of |klp 
The advustage U ike tpkkfi rqklg pm ti» Nib> 
tary paint of vtew fe tist B mtid R prnm 
to tnnnfer gunboate torpedo koata, inl eubnsiirihlg 
fton one fuft or barber to Rfluiaer, wfftsoli IMytep- 
enu by a bhMkadlng fleet of tha edMSV Tba ad4 
eatoa of tbe apael olelm that tba eHmlnatlea of tbe 
dangere of tbs odteide oeaet route o o po ol gllp gt OfipOe 
Cod aad Hattaru would giwstly idnatato the eaaat 
wlM trade, tbe IneraoM of wbleb epflpUd 
redartloalatbetlaMofpeenga wooMboMAoBBi 
effect la dteapealng tbe out of tbn trsnapwtatloB sAd 
reducing railroad rates. It la artiJBBted by Rte agfel} 
Been that the Cepe Cod eaaal will be Muideted la 
from three tq tour yean at A oont of ItibojbOiO thk 
bortnge ahm| the route bare neqalod tba astdtenw Of 
■and and grarel with mis cjlay luN the wbrif: pi fjil 
Btnictlon wlU hb mainly one Of sM^ftrwgM dretfl 


TA mniNkt All , 

The new eOpyrlght ent about whleh thdiw IHr been 
so much sgltatlon for tho past two or three yOufU. Is 
BOW an aoeomplishod toot the pfwletoqa Of the aof 
haring gone into tetoct on Jely 1st. IMP The Asw 
msasnre cannot be nid to ba ameedhtery In anr wnr« 
tor It prssorlbM an ontlrsly now fuss of proesdun 

FWr a long period of Umo lawysn when adrlelgg 
tbelr cllsnu with rsferaan to the roqUmewite wblA 
should be followed to obtain oopyrlgbt p io t eetlen Ik 
the Dnlted fitntee hare emphasteed thpL UieueRy ^ 
implying with tbe prevleioiis of the oepy iUbb aet'ke> 
tore the sabject matter Is pabHahed Tba asw ast’Uma 
pletoly upsets thtg kmgeataMlShed pruottoe fee ft pre- 
xldM uhqnsllfiedly tor the puWientioa of a hook or 
other eneb work with tho noUm of eneyright prteted 
theretm u the lint stop towsrd pr o eu r tog thu ptsten 
tion dMlred After tho pnbHeatlea of the ewfe WIN 
fho notice Of tbe copyriNt an appHeatlon for 
right registration must bo filed with two noplu at t^ 
work In cgiAo whore the work la not to be tept^lH|d 
lu Mples for Mlq tbe registration la sueUMd tar SAW 
with ths application a msnnecrtpt or ty pow ilUea eopy 
If ths snbjoct matter bs an oral addrsu a dramatio 
Gompultlon or a almllar work and ■boa.d tbe anbffet 
matter bo a drawing siulptuip or a abnilsr work a 
pbotosraph thsreot riionld be filed with tbe appllratloa 

When a book ot foreign oiigla ts printed la A foreign 
language It Is unneteMary that the book be printed 
In the United StntM but this Is an exception to the 
general provision which requIrM that tho printing of 
n book riinll Inks place wltbtn tha limits of the United 
Btetas Books pnbllsbed sbrud In the Bnplleh late 
gangs may be protected by en od tafcHm copyrINt 
bnt the nppllcntlim must be filed within thirty days ef 
tbe publlcetton abroad sad u tbe tern ot tbe ad 
teterim copyright If only thirty days It la nuesssty 
to reprint tbe book In tbe United Btetee end paUWi It 
net Inter tboa during the etety deye following tha 
foreign pnUlcatlon 

The ecepo ot a copyright yegletratlen ot a maslul 
eomponitlon bee been eatended te enable the proprietor 
to prevent othonfrera copying a eahJeet by medtesl 
onl wienaa but sbouM the preorleter peinU Um dKb> 
loot matter to bo r^ro dn oe d by aoeh maidtaalpal 
means he may be ocmpelM IS ptont lloeneetHNnift- 
ting otben to aw the subject matter on atatUm- StSlMe 
tor rmiradiietloii, Um Uosaeea te pay » reeaenahli 0^0 
■Msnpiea for tba gnal of Nu Ueww- ^ , 

Tba term of tha«oiiyrlghtTegRiiuOontu«tmtwei)te 
right yeara hut tba reaswal term tpu bm e^riUleA 
frena foarteea yasra to twqpty-elpht yawjl 

At the lint Oensns bnt Six ettleu rsporM a 
Uoa ot aaproximatriy 2900 Inhabitsnte,. Oempi^ 
wite thlsnnmbsc in MOO thetu vetotne9W 
rifiktruik eWw and leffud kl Iftu e^ fieifl kn^ ^ 
pepuiatitoi nt SJMO «• maim In Bhake UptaA uIm 

the wuReM of an tbe Rtatea„ fbew dtaN teem alM eC 

« ON lukat^teJM ftote ^ tfte kPlM ^ 
•totes to ItM TlteStteeNtepeimlNlriietgBdRM 


mwptkrii MON Inl 
■Rto sblattee 




In IfW. M iM U 
iMBepnlte. 'Tl*NpNgtto|il«^4i 
aiV mwpmtad aa fcmuprii^ pewNN i 
wu miN w u rixM4 inwessekt MNIi 
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^stsasXTrSzx^z^z 

ttM ^ ftwj Wf wi work o( th« mw SMtorr 
XklMMl MiMIM t» «• «NBted U tba BmUyn 
aridW «iM«0* W M bMo Itt tn ^ roaniUtlm 
Ogofkl^ tot IMttAit Tte talMona a«tt be oar- 
(Mii^Mbw the Bnbwar ■utlea to rook, which Uea 
ta «• <i*t imi 

tMtniAi of eonatrmtlng the Oepe to Oelro Reilway 
U to ho otorM MElB IR the near totnre The preaHit 
eirflCthoUneiatlOinlleaiiortbofViotorteFWta end 
it M et ^ eeted to tgrtr the line Into tiie Oomo copper 
4MtM 4artac the preent eeeaoa The new line will 
i|H||MKoB mil rente A oonelderahle pert of the dle< 
'^fNpiW he ooTored iqr Maamen on tba greet interior 


Mik Oe p e d h and Anatrmlle here followed the lead 
9t Kaw m id l a n d fn the dedaloa to oontiibute to the 
nerel dajttnao of the empire The federal gOTemment 
of AutraJli^ hga voted to bnild one ' Dreadnought for 
the Bi^tlal) npT7 The Canadian govaminent will 
bnild and man a navr of tta own to act aa an auzll 
lair force to the fleet of Great Britain The plena 
eaB,for the eonatmctton of eight flratolaaa erulaera of 
the Qonwair type of 10 000 tone dlaplacement ten 
torfledohoat daab^ere and ten torpedo boata The 
fleet will be bnllt In Great BrtUln and the time and 
coat of oonatmotlon are to cover the next flva ream 
A la wall kaewn that the amount of anowfail In the 
Reekr Mtniatalaa determinea the flaw of water In the 
loading rtvera that heed in thla range Conaiiquentir 
the piowfaU haa an important bearing In deUrmlnIng 
the voldRM of the flooda which frequently devaatate 
the middle Weatam SUtaa Many of the moat Impor 
tent Irrigation dltcbea moreover depend tor their anp- 
ply npea the ananal anowfail To place It In a poal 
Uok to m ake an aoourate toreonat of the amount of 
water that will be releaaed by the melting anew tba 
United fltataa Weather Bureau haa eeUbllahed a aerlea 
of eno w g a gi ng atatloaa In the Rocky Mountalna 
Two aelf contained motor atreet rara operating Inda 
pendently of underground or overhead condurtora are to 
receive an ImporUnt teat on aomr of the brao( h llnea 
of the Third Avenue Company In New York rity One 
Of theae wilt ha of the atorage hattery type and the 
other win ho driven by a combined gaeollne electric 
engine ‘the maollne engine will drive an electric 
genaagtor whoea current will he fed to the motera at 
the ^lea Tf tba expriimnit la a aucreae aeveral 
ItnA whoae bnainea would not atand Ihe large Initial 
ontlay for trolley conatmotlon will he equipped with 
whichever car af the two typeo provea more eervlce- 
ablo 


B la atalad that the Union Paclflr Railway U plan 
ning to plant ita right of way from the Mlaeeurl River 
to tho Paolflo with alfalfa At ««ch adga of the right of 
way alao will ha plantad a row of pine treea alternating 
with ahna there being a trae at intervale of every tao 
roda Aa tha alfalfa becomaa green early In the apiing 
and ramalna ao until late in the fall the ornamental 
eObat ahouM ha daoldadly plaaalng Fnrthermore It 
la claimed that the graaa and treea will fumlah In 
cartaln loealitlaa a darlded protection agalnet enow 
drlfta and wasbonta It li atatad that tho Chicago 
MUwdghea d St Paul R,^ilroad pr^maca to do ilmllar 
plantligr and gnaalng batween Ottnmwa and Kanaaa 
City 

lb aw Df a oaHaa of artlelaa on B&gllah ralUaya In 
tho RaUroad Aga Gaaatta tha writar W W Turlay 
atatai that tha moat Important thtnga we can learn 
traa freight aarvloa la England art prompt diapatcb 
Ing aM daltvary flmall lota of freight are colleotad 
by the railroad o o mpMi y ’a own wagona taken to tba 
atatlen forwarded and dallvarod during the foionoen 
of tka foUdwIafl day to tho bonilgneoa hy the raUway 
tefhpmyo wageni A wholaaalo ntertdiant tn Londoa 
ran hive a eaad ef dry flooda takan frofn bla waretaouaa 
lb the aftefaooa and connt on Ita being delivered to 
hla retail caMaam In Maneheator ISS^ miles distant 
tha IWloarint monlng at lataa of from 7< oants for 
111 povada to flAO tor Ufl pounds and for amounts 
abOM III peohdaat Che imto td'il oanta par 100 pounds 


B atbUa step in tha praHmlsary work of selecting 
Ba aUt tot a bildga aenaa tha Hudaon River to be 
hattt Jolatly ir BO Stataa of Kew York and New Jar- 
aapkikW tabs BiMk bs Oovaiaora ef tho two BUtoa 
raiiakt» UBIklUH Bo two Mtaa which Imd bean aOlectad 
b wm fevaUalb aae at ITKh Btnet and the 
aBsO fli jA BMga ad lOB Btraat would 

mtnoot ITfB Stmt; llOOOOOOO 
VhAfBh w*s« mo vaa tanopal by the Oovamor ot 
JbHIBi|tiB Btytaa loaaMen.hr tha Gov 

W ot HB BtrM WMld 

tka iMta Brant route 

■■ 


AUOMAimCS. 

Bdairday, flaaa fldB, was tho hottest day ot the 
year ao far and tba tact that abont 1000 paopla nude 
tha «hoar Journey via subway and trolley ear to 
Morrie Park, Woetcheeter and paid fl oaoh tor ad 
mUMon. Mgum wen tor the future exhIblUone ot 
flight whleh the Aeronautic Boolety propoeea to bold 
at frequent Intervals throughout the anmmor Last 
Saturday for the flrut time Now Yorkem had an 
opportunity to witness a flight by a heavier than air 
flying mathlne and greet credit la due the energetic 
ofliceru and membora ot the Aeronandc Society for 
having provided thla axhiblUon at a lime when the 
attontlon of the public le drawn to the eubject ot 
flying by Orville Wright e veound attempt to fniflil tho 
government requirements of a one hour flight with 
paaaenger and a 10 mile crow country apeed teat at 
Port Myer on the outikirte of Washington D C With 
the ezoepUon ot this gentleman Glenn H Cnrtles le 
the only other American aviator who has publicly 
flown In onr country and Saturday was the flrit timo 
be bed ever made an eaflibitlon flight before a large 
crowd af spectators On July 4lh last he became the 
flrat winner ot the Bcukyinio AnreuAM Trophy by 
making a mile flight acroaa the Helds In the aeroplane 
June Bug at his home at Hammondeport N Y 
Mr Curtiss was at that time a mi-mber of Dr Alex 
Graham Bells Aerial Experiment Aseoeiatlon and 
tha June Bug was the third succeisrul aeniplans 
which tha aaaoclatlon had built Hli new biplane 
which he has construoted for tha Aeronautic Society 
Is the lightest and fastest aeroplane of this type ever 
produced and the flights executed with It last Sstur 
day showed It to be an excellent flyer In a speed 
test It traveled 46 7 miles an hour Ita small slie (S<> 
feet spread) light weight (400 pounds oompletc) and 
slight head realstanca making It oonaldorably faster 
than tha Wright machine although It has only the 
same powai (U hoi se power) 

The wlsltor at Morris Park last Saturday found much 
that was Interesting on exhibition on the lawn In 
front of the grand stand There were several aen*- 
planes not quite completed as well as raodcla and a 
full sire helicopter intended tn be worked by toot 
power by two men The blades were rotated la this 
manner but the machine showed no tendency tn nse 
There was snfllclent breese tor some echonl bnys to 
fly with kites and a score of them had a contest 
At about 4 P M Mr Curtiss mado hit flmt atralght 
line flight Starting near one end of the track be 
flow nearly to the other end and alighted m front of 
the gland stand He then turned the machine around 
and flew back again Each flight was about a third 
of a mile In length Next Mr William H Martin a 
farmer and rivtl engineer of Canton O waa towed 
In bis glider by a Kissel automobile Thla glider Is 
a monoplane with planes beneath It at t at a dihedral 
angle It Is provided with rudders and mounted upon 
a boat shaped frame on three wheels The auto towod 
It too fast and the gilder got awsylng liadly Then 
the ropo broke and the machine ewerved to one side 
and omaohed through the picket fence Hr Martin 
who le quits a heavy man was thiown over the fence 
upon the lawn Fortunately he received no lerioDe 
Injuries The society e wind wagon which bos a 84 
horse-power 4 cylinder olr cooled motor and an 8 foot 
propeller made eevetnl sprints around the track at a 
SUmlleanhoor clip and managed to cast a tlie oft ef 
one of the steering wheels It next engaged In a 
tog-ofwar with an ancient 2cylinder Autocar run 
about If It could get a start and Jerk the runabout 
it could pull the latter backward but otherwise the 
latter was the victor Two hotair bsllcxins were In 
Hated and sent up with a man and a woman rospeo 
tlvely Both aeronauts made successful parachute 
jumps and landed cm the gronnds Very late in the 
afternoon Frederick Sohnelder wsa shot uS hy the 
catapult In his Wright type aeroplane flttod with Ihe 
Society a motor bnt even though the propellers were 
running nicely the machine only traveled 26 or 80 
feat beyond the end cf the rail the thiust developed 
by the propellers being insuIBctent to make It fly 

n waa nearly 8 P H before the hreeae died d nrn 
■ufflolenUy to enable Mr Curtiss to make a flight with 
tuna Moat the spectators remained however and 
they found It well worth while Storting again from 
the end of the traeh farthest away from the grand 
stand he flew down post the spertotors at a height 
of 86 feet gracefully circling round the small bend 
and taaveling rapidly up the other side of the course 
Then he tamed again and alighted at the wide end 
of the eggahaped track The epeototoni cheered and 
appteiteed throughout the entire flight wblcdi lasted 
about I mlnwtM White by no means so noisy and 
dusty aa the flrat traok automoUlo race# uaod to be 
thla flrat olrcnlar fll^t abova a race track In America 
was truly qiortaeular, and without doubt, when It is 
rapaatad and proIoagB Into repeated rlrellnga many 
mera ttemaanda of paopte win Soak to ana It It la 
prababte Bat oi Jqly 8th Mr Curtlis will attempt to 
sat np a raeord for tho SoiBiteirK; AMXBioax Treidiy 
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Uaat naeUatea baa retumod to Engtend Ha will 
lactUTO before the Royal Geogiapbieal Soelety on bis 
Antarctic diacoverlei 

ProL Cteoxga B Bate ot the Mount Wilson Obeorvs 
tory haa been honored In Franc.e by hla tallow aclen 
tlats Hie researches on the sun and on atollar evolu 
tion are regarded as authorltotive 

The largest order for radium In the history of radio 
activity usH placed Jcinlly by Sir Frnest Caswil and 
lord Ivtagh The. quantitv orlercd la 7 4 grammes 
equivalent to about C| avoirdupois ounce and tha price 
is 1160 000 IhlB qiiuiHliy of rndlum Is to be donated 
to Ihe Radium Institute to which attention has already 
been called In these columns 

A Ohlasse tsi In h is been mounlel In the American 
Museum ot Sutural History The animal was captured 
In the mounlslnous regions of Chinn and was pre¬ 
sented to the museum b) Mason Mlt hell former 
Amen sn consul In China Tl takln has the charac 
terlstli s of an antelop and a i, t 

It u sold that a new su| ply nf ladlum has been die 
covLied In Portugil by 1 homes H V Dower s mem 
her of the American Institute of Mechanic si Engineers 
A ceitsln sir nm the name of which Is not disclosed 
was reputed to have therapeu Ic properties Mr Bower 
followed the stream to Its soui e and discovered that 
11 ran over a bed of uranium phosrhate 

Observations of the height of luu Is made by direct 
Ing a sean blight vertl ally upwarl and determining 
the angular elevation of the lllumliialel patch of sk/ 
from a fixed banc station were contlnniM at Ihe astro¬ 
nomical observatory at Vienna during the summer of 
J908 The results show that media capable of reflect 
Ing light were fiequently found tn exist at heights 
greater than in kllomaters The column of light could 
be traced up to an altitude ot 17 1 kllometern on May 
31st and tn 18 kllomctera on Julv iTlh The greatest 
cloud height was observed at 8 kilometers The 
height of the dust or smoke layer over the city wee 
fixed ou two n caelons at 100 meters anc. 120 meters 
respectively Conflrmatory observntlons were made 
ociaslonally from a aiuond station distant 8 3 kilo¬ 
meters from Ihs anuren of light 

Tha ■nbataaose commonly used for Impregnating 
rooflng piper and roofing cloth are net permanent In 
tho air rhe desideratum le a lubetonie of ellgbt 
volatility and high boiling point which would be dura 
hlo when exposed tn tho all and would resist high 
temperatures India rubber fnlfllls these requirements 
but It Is too expensive for use A ret ent German pat 
ent describes the preparation of a cheap substitute for 
India rubber for thla purpose The pitch like residuea 
of petroleum coal tar certain anlmsl substances 
(wool grease and other fatty matters) and some min 
eral subslsnies (orokerlte and mineral wax) aie ex 
posed at a high temperature fo a blast of air and to 
the oxtdiring action ot manganese dioxide and su) 
phurl acid and are subsequently Iroatsd with formal 
dehyde 

A aeries of experiments has been made by T Koerner 
In GermanV In oidor to Ond out what proportion ot 
alcohol cvn be obtained from wood using the well 
Iniown process ot icaverting tho wood Into sugar by 
hydrolysis and then using the sugar to form alcohol 
by fermentation H male teata with sawdust wood 
pulp and llko materials The matter waa treated with 
dlinte sulphuric ncll and haute I In n dlgubter tn 
which the pressure ould reach 10 atmospheres It 
la to be noted that all the sugars are not tarmantabis 
SO that the penentage of alcohol must be obtained 
directly after the rcrmentallon and Is not to be eetl 
mated from the amount of sugar The addition of sul 
phurous gas which is oometlmce mommLnded Is 
found to be a drawback for the production of alcohol 
He finds that tbs yield of ah obol Is low at best I or 
wood pafele It Is not more than IJk pir n( and for 
dry wood 6 per cant I rom the present testa he con 
eludes that It is not commercially practlLsble to ob¬ 
tain akohol from wood In the above way 

n# dete na l n a ta on of the characters of fibers com 
posing a fabric I y meani f combined mlcroscoplo 
and chemical examination is often made Impoesible 
by interference with the characteristic reac:tloni by 
the dyeetulfa and metallic ealta with which the fabric 
la loaded On the other hand the usual methnin of 
removing dyes from specimens are apt to Injure or 
deetroy the fabric In a method propoeed by (opetti 
the dye Is discharged by means of hydrofluoric acid 
The sample of fabric la steeped five or ten mlnutee In 
commercial hydrofluoric acid contained In a leaden 
veeeel It la then washed I water treated lucrne 
lively with aoap B per cent hydrochloric add hypo- 
chlorite of lime again with hvdrochlark acid and Is 
finally washed and dried The dve may also be oom 
plHety removed by treatment with perraanianataa and 
sulpfanroui add after the hydrofluoric acid bath This 
proceaa leaves the flhen Intact so that they can be 
rocognised by nleroaeiwle examination and other teeth 
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SptaM it pwBMdjomtr to twm rl|^ 
llta of tht atktr 

Thi potitloa of a potat to « pltM 
nv bi dotmlBod hr tta AtUaM fron 
•arh of S porjMBdteaitr right Itua Ih 
our ipaoi by lU dlataaea fron eaob of S 
raotaally parptndlenlar 
plaaw and la hypar 
■paoa by ita dlttaaeo 
from MMb of 4 motnally 
ptrpaiidloalar S-apaoM 
la hypartpaca tbtaa dia- 
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ity but a iimful matbaa atiral concept with a wall 
derelopt I BconMtry Involving no coatradlrtlottB To 
gain a partBl and aymlollo Idea of ita meaning ra- 
aort muM be had to analogy with dlaaniiona of a 
lower orler 

An aggregate la lald to be one 
8l nal a iding aa me two or 
ne Fiaary t) determine any one ol 
aldering apace aa an aggregate of pointa a line la a 
one dll lenalonal apace be a lae to determine the poet 
tion of eny point on it one number giving Ita dlatanca 
from aome flt 1 point auAcea Similarly a plane la 
a two-fllmenalonal apa e and the point aggregate of 
0 dinary apace li three dimenalonal Thut the exatt 
poaltlon of any point of tbe earth la known whan Ita 
latitude longlt de and elevation above tea level art 
given Now If we have four variable related quantl 
tlea each arable of eeaumlng Independently of the 
otheie every poealble numerl al value we obtain a 
four-dlmenaional aggregate Su h an aggregate It of 
pelnu onatitutee four-dimenalonal apaca 
If we onneet all points of oir apace (a 8-a|iaoa) 
with an aaa m ed p Int outel le of it tl en the aggre¬ 
gate of all th lolnta of the connartlng lines ronstl 
tutea a 4 spa e (byperspare) Again just as a point 
n eving goi orates a line J ist aa a line moving out 
aide Itself generates a surface and a a irta e moving 
outsl 1« Itaeir get erstea a aolld ao a aolld moving out 
si le of o ir HI a e generatm a byperaolld or portion 
of hyperapn e Or hjj erapaoe Itself mav be conceived 
as generated by our entire spare moving parallel to 
Itieir It a dir tion not contained in Itself Juat as our 
apa a n ay be generated I y the almllar motion of nn 
unllmitel plane which may llaelf be generated by an 
inllmitel Tight llie At y ipate Is that wtalrta forms 
the boun la y between two iMrtloni of a higher apana 
an I j at is avery unlimited plana divides our apace 
lull two c(] al Inllnito parts ao every 8 spare divides 
I yperai a Into two equal Indnlte reglona between 
which tl al apa e forms a boundary of an InllnUaly 
small III knees I the fourth dimension 
Tvo |l ne fig rc« (say trianglea) If In the same 
plane inH> partlall coalesce bat cannot Interaect nn 
leaa In llffereit tlan e aim Inriy two volumes (say 
cubes) If In the lan e I apace may imrtlnlly coalesce 
but cannot Interaart unless In different S spaces In 
byi rsiace we hive tbs following poasible Interaeo 
tions A hyperaoll I and a 3 apace Intersect In a aolld 
two 1-spa es In a plane three 3 apacea In a right lino 
t r HiB ea I a point a liqace an I a plana In a 
right III e a 3 spa and a right llna in n point and 
two plates in a poll It tbe tntereectlone are at an 
Infinite die ance tbe li eraectlig elements sro said to 
be parallel and If two 3 apaces are parallel all flguros 
or vol mea in a e I spaee are at equal dlataneea from 
the other 1 apa p In tbe case of planes there are two 
kinda of pamllcIlHm and parallel planes are either 
ompletely or Incou | letely parallel according aa tbay 
are In the Hsme or different 3 apacee or aa tholr Inters 
nectton it InBnlty la a right line or a point 
Ion given right lli e at a given point one eon ereot 
la a plane but one perpendicular while In a topaes 
one ran erect an Infinite number of perpendleulnn 
fori Ing together a perpendir ilar plane and In hyper 
apa e i Infinite number of perpendicular planes form 
1 g together a 1 apace perpendicular to the given 
Ight line A S space can also be perpandtiralar to a 
plane r to anotl er 1 apace Planes may be parpan 
llrular li two ways Incompletely or completely per 
pendicular ar ording as they are In the aame S^paca 
or not In tbe latter casn every right line of olthor 


roqnirea at lonat 3 
pointa to datermlno n 
piano oo In hyperapaoo 
It requires nt leoat 4 
points to deterralno n 
Sapors A 8«pnco may 
nlio be determined by 
i non Interseetlng right lines or by n piano and one 
point not in It 

Joet aa porttona of onr apaea are bonndad by aar 
faoas plane or curved so portions of byperspace are 
bounded by byperrarfaces 




Lk-at Col rrabira Dmby Fitch tha whiner ef^the PtwM 
inmVillon t uptlllon hi a aon of Hviry iatteilre 
(eipnhi f V luntero darlna the cUD war. i»m-e » Oen. 
gb mane stag) t greadaoit f l>r GrahaB New II fitch (V 
B Hmtlor tnin Indians eelouel Mth Indbma Tolnntern d^ 
big the ciTlI waN and a neph^ of l ol (hari -a tiwihgr 
(ir B Mbitoter iWlpelentleTy to Chine foe wr twelve 
ycen) Ho wee bon In IWI1 In Clilee«o wbere hie (atl r 

warn then I nlUd Btatce dhitrict ettoraey He wait nearly 

six y wre at school hi Oeroeu end Fnneo retuntog to the 

Saws-uis a" 

srsfro -h, >h^ .KT- r- 


mbar of Sat > 

an iadnita ptniber of earved t 
of dllierent types A hyperepherab fiir h 
eloaad bypenmrfhea all tba pofaita of wfeleh B bp B M p n y 
dietaat fron Its center Five pointa not In ttt ggnm 
8 apaeo datermlno It jnnt as 4 polnU not Is tile anas 
plans dotennino n apbofo, and I pointa- not Is tba 
some Btraight lino a drele AH of Un plBM iBiaiBBMe 
tlona are elrolas all of Ita «nea In to rt e etl ee g ars 
apbores A byperapbero of ndina M thmgk 

onr apnoe wonid wear as n aphaN iwi g ndina 
gradually InoreMlng train mo te B gad Mon gimd 
tinlly decmolng from Jt to aero 
While in onr apace tbein are bat S ragtiar poly 
hedroni (aollda boondsd by eqnnL .yegntar potytonn) 
namely tha tatrabedron onbei Mabodren dedeea^ 
hadron nnd icoonhedran In hyponpaeo th«n m • 
reaninr hyparooUda (oalla) bounded by aqlMl ngnlnr 
polybedroiu. Thins un 0* (benodod by I Mrnlie- 
droDs) 0> (by » eabno) (F* (by 1« rnnkfinufA. tJ* 
(by 84 oetahedrons) (F* (by IM dodeenbedNuO^nnd 
(by 800 tetrnbndions) AU of Umoi bnva boon a 
banstively etudled by mathsaaatleinns and we do l h of 
tholr projootlona on ouapnoo have bean ooaatrtldtad Of 
tbsoe 0* (or the byper«nbe) la the dmploat bao n n e e 
thonab with more bounding aollda than (F it fa rlBbt- 
analed tbrongbont, and tharnfoi* tbe atandud fbm 
for measuring byperepnee It Is gnenited by a enbe 
moving In the dbnetloa potpendleaUr to o«r npuo 
for n dlsUnc# equal to one of Mo etdan. la Big I 
where nil dotted lines en enppoeM to be la brper- 
apace tha Initial euba ta aymboUenlly TopnoiKled by 
ABOOBBOdfandtheflaal eUbo by A (T <r 9 « 
jr (7 H tba direction AA being snppeoed petpaaidlen 
tar to onr epaco Projeeting tbe edpas of a hyparaabi 
on our apaeo wo gat a netwwk sedH of vliWi Big 

I ta a pinna uojaetion Tba sight bopndtng oAM an 

repraasntod In the modol by Ms Mlowlng prejoettena 
(1 I 8 4 B 0 T 8 ) (B • 7 B f 10 11 It) (* 10 

II 18 18 14 » II) (II 14 IB lA 1 t, t 4) (1 

B 9 13 8 6 10 14) (1 • 10 14 I T U II). (t 7 

11 IB 4 8 li II) (4 I 11 II I • 18 1) The 

form of the hyporenbo Ig eomdHIoged ty tha ntttaml 
letatienn of tbeoa enbu that feraa its tanM a r taa 
mortly m it centging gn inflattg WtaMfen* Of e«0lga 
lust as n cnbo eoatalna gn InflnUe MiBhir of gtpum. 
Id genorotiiiff n hypirenba hr the aaOUoa of » enbo. 
tbe tatters o . - . 
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DklMne fiaNtnr^ lUh tom th* bMt labrloMiti A 
iM4 leHutit twr atftttlr narlag uA UghUy loaded 
saitrftlMMUaw la nada aeagual welghu of grapblta 
mA tAour* vary ^ibaNagk^ mlaod An oMaUaiit labri 
d«at er «)pen iMa la and# by mettlBC tegatber 40 


homofwotti traa from acMa alkallta rwtaa m OOTTOl nsuaTST 0» tn vnm OTAm 

Mtttisl nU with or and mochanioal Impurltlea and aboold not contain The Bureau of the Ceneua la conataotly laaiUns boU^ 

tha bart labrioaata A more than S par cant of water or more than 10 par Una which give the tacts relating to various Indo^ 

rlag aad lightly loaded cant of lime soap an logradiant which la added to tries without waiting until U a darade has bean 

liial welghU of grapblta acne of tbaae mUturaa Uhed Thus the flguraa for textile manutseturaa are 

lad An aaeaUaiit Inbrl ' maei m - for the year 180B 1 he figures relating to mannfM- 

by BMltlBg tegatber 40 Tianbe baa darlsad a vary siinpla procaaa for purl tores of eetton are moat Interesting and wa bavw glvan 



<agOiettJ0iiybl|sa«u 


rmt SAnimi or m wmm mvoxir fioa o ottot bou to ihhebb nosoar 


a of Motna troel ghaab Md 10 parta et earaala fylng erade alcebelle ^rita The procaaa conalsu 


iMTattra oraiaimHtO or qiaaral wax) and add 


a of than In graphical fonn The annual cotton 


> the crude spirit a strong crop (year ending June 10th 190 ) 


||Uf% Oba bet tt fatta et para mlaofml oU aehitloB of aaunoalam carbonate or ammonlnm sul repreaenUng a groea weight of 6 414 '81 7J1 pounds 

Wi^pOMa ttt giaiUlA Oood TaaaKs have raeantly pbata Tba mlitnro separates into two parta and If Of this amount 4 304 848 403 pounds was exported 


IM wia *‘abiyiael‘* whleh la aUagad to be the temperature and tba eoBoentraUen of. tba ammo- 
ImaaWUe M tiM trom aelA sad of Ugh alum mlt are property cbesen aU tba tmpwlUto are 
labrioaat abooM bo aobt ool a imimnl a taO la the appor porttoa. 


la the same period only 80 808 548 lounds of rotton 
was Imported. 

The manafaotnred artkim made la tba year 1900 ate 
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■bowo In our raniparlBon The area of Rhode liland 
Ib < K7il (H)0 UOO aquare yarda, while the woven cotton 
(COoilH iiriiiliired In the United fllatea during the year 
wan Ti iiTO 1128 020 wjuare yarda Thla la represented 
hy a lOUon boll reproduced In acale with the niap of 
Ithoile Island An actual cotton boll was used aa the 
liaali of tlip dmalng The Hgurca can Iw analyzed as 
follows 




Xquani yards 
aoTouSHAJo 


1 aiajieiTJ 
SI. J^IIT04 

I (Mi-i mi(i,4as 



10 an" JII7 
eivij U12 
12 iHA nai 

17 J1IIUI8 


12 

jii los It 1 
2S^Ha J4J 




III our (iianivliiK llie ilrdis arniind the earth repro- 
HI 111 llie dlHiiiiiie invtrul by the dlirerent cotton gonda 
niannrHi lured In the United Statt'a In the ytar spei I 
flid The (luantlly of some of the Roods iiianufai 
lured la ao grent that II waa neceaeary to make tho 
strips iiiuU) yanla wide 

Hniiu idea of the moKUltude of the Industry tuny 
Iw obtained when It la statisl tliiil there wort In the 
HHiue year 23 100 011 apindlee lu cotton mllle 

The lapltal of the 1 Ii77 esl a hi lab men la waa $1100 
100 I hi There were 110 4011 wnRo enriicra and 8 718 
eninried offlilals clerks etc The total aiuount of 
wages paid was I'll 177 606 and I'l'iii7li7 for aala- 
IK-S the I mil of the innii rials used was 828'017 648 
iinil oiir table shows produi la worth 1442 401218 
Phis la Indeed a vast Industry and ono whhh has 
iiiHlihd IIS In Hill I ewrully couipete In the ninrkots of 
tho world 


Tetanus and the Ulortc 


A wIinhMiiiie ttiidi fii v Ja no ninkfug for the ellnil 
niilinn of snih fealiireH of liideiielideme Day as have 
cepe< liilh indiingcrid lbs livna of the young—iind thie 
while III no wise Huppn>aslve of iiomial entlinslaam 
Me neml not go tho Ungth of aonie who have rather 
hyalorhuM] (iriiied this holiday the Illoudy knurth 

I llh Its unnilul IioIoijuihI of carnage Ncvorlhelean, 

II la i-erlaluly the part of wisdom and of humanity 
lo pliad for h>sM detonating (clebratlona than have 
rlilnliied In the (last In ('ontliinnlal cfluniries am h 
miisliiiis are • omineiiinralcd quite iidiqiiatelv and 
Just iia hearllly ns wllh ua hy means of fAlea and 
ollnr riilloiml rcreiiiniileB. kor adult patriotism 
criilorhiil ixjihialoiiB aiifllte, hut these tor reasons 
wo iiPid mil prolu are not aiiflldentl) satlafyliig In 
the loiiih In thi legitimate Interests of laiyliood 
Hiiimi n iiiiii Ihnii nt of patrlntlani and iirophylnxla la 
eBBciitlnl 

llie illlriii Is proladily iinruiiilllar with the extent 
to whhli ililhlren hniii dieil from Inde]sindenee Day 
litniiiis or loekjnw than whhh there can bn no inure 
pnluriil or inicl death nor Is It generally realized how 
many other ihildren have aurxlMil wounila received 
uii that day wllhoiil haying iimtrmteil telanua who 
hiiyc III\i rtlielose Isen drendrully inaliii d or illHflg 
iiml fur llfn It Is n laled that thesn celobrntlans of 
till Iasi kIx ytars aliiiw fur the whole country a grand 
total ur 26 26|| killed iiiiil wounded Tho Ainerleau 
Meilhal AHaoilullnii I1111 taken up the mutter and 'ta 
Journal reports that In |6U3 there were 4111 eaaes of 
1 ourlh of liilv tetaiMiK In 101)4 106 inaea, In 1906 
104 (uaes In JOoo 86 usea. In 1907 Ihere ware 66 
reconliHl coaca Theai lasoa were brought about in 
more I ban alxty |iei rent hv blank cartridges In about 
aixtpin per cent by giant llre-cruchors. In about four 
|ier cent by cannon In about Ilva per cent by flre- 
nmis In about ten per i.iit from powder etc The 
del reaae In i nsualtlei has thus Iwvm progressiva alnco 
1601 And Bolllmore was I believe the pioneer In 
the ngltiitlnn whleh la reaulling ao benallrently In 
Hint cniiiniuntty there Is now an ordinance provld 
Ing that no (yerson ahall east throw or Are any aquib 
TO! kel 1 rai ker torpedo grenade or other i ombuatlble 
nrewiiiks or explosive preparation within the city" 
nor min any smh explualvea be made In Baltimore 
Mure Will In lonaeoiiente but ten aecldcDti on laat 
Ind(|siid(iiii Day Ulilladelphta aatiiraled as It now 
ad lys Is w 1th worthy and uoaaaallable patrlotUm, was 


able for the same day to ^n^bre a total of 481 killed 
and Injured Denver. Detroit, Uinncapolle, St Paul, 
lioulsville and Omaha now have ordlnancn similar 
to Baltimore a, with the raeolt that no life waa 
euirlfleed In any of these ellles. In New York, 11 
would seem sundry among our municipal fathers 
(with Intereata on the aide) have determined that the 
Ideals upon whleh our republic were founded aboil not 
tile for want of flreworkB for they will not endure 
that we ahall be anrpaased In (letrioUam 
now tan we prevent tetanus fatalities arising out 
of Fourth of July eelebratlonaT Tho tetanus baellliia 
Is anwroble, and to this property le rerlalnly due the 
romparative and the fortiineto rarity of the dlaeaae— 
despite the fact Ihot the bacillus is vevy prevalent In 
many loraUtlee Thla germ thrives only in wounds 
eloeed and thus devoid uf oxygen whence tho ferm 
• nnierolilr " It rarely traverses the site of an Injury 
—rarely enters the blood and lymph channola The 
loxlUB or poisons generated by It are the virulent fac 
tor It baa lU habitat uiuatly In earth tometimea In 
putrefying fluids and manure In many localities os 
In (uirts of Long Island It Is ubiqiiltoua. Telanua la 
said to bn iiirloualy endemic In a region friun one to 
flve nitlcM In extent near Atlantic City N I 
Tho Infection generally octurn through Iho inlrodiii<- 
tlcm of Imiiregnntod dirt Into wnimda oomettmea very 
slight wounds especially of the fare hands and feet 
Moat < nsea aa we have noted c-ome about through the 
discharge of powder In blank rartrldges which con 
hIhI beatdew the powder mainly of paper Half tha 
remaining easea are due to the giant flre-cracker (not 
the amall hind) The wound may servo for the Intro- 
diietlon of germs accidentally present cm Iho akin— 
H phenomcItem rcacllly uuderatond when we consider 
the normal state of the atemge small Imyi hand 
There way be but a nioro burn- aoinethlng quite 
supcrflclal yet snnio part of a wound however alight, 
may Iieeomo ol oneo Imiiermeably sealed The bacilli 
may thus secure an Implantation In mlcroeroplc pock 
eta or fleaurns In punefiire tetaiiiia tha germ may be 
Introduced uism tho Instrument Iteelf as a dirty or 
runty nail or the lino of a pitchfork Blank cart 
ridges may be made of germ harboring material 
I’uncturod contused or lac-ernted wounds are much 
more dangerous than surh ns are clean cut as with 
a dagger or a sharp knife Crushing Injuries deep 
liiierallona gunshot wounds wounds beneath the 
skin the fat or the fascia and esperlally wbnre dirty 
(lothIng lias Iwen introduosd into tom flesh aro moat 
to be foarod 

Obviously then the toy pistol and th# giant flee- 
rrneker mast be forbidden rhildren Pmctlcslly no 
roaea of tetanua bnvo devolopod (at least I have not 
seen a reitorl of any) from Roman randies torpedocie 
paper raps amall flrcMrackers or display pieces In 
order that no undue fear may arise ws note that for 
(ha 86 ease a of tetanus developed In 1906 thrro were 
979 blank-c arirldge womicla Thus tetanus by no 
means follows as a matter of rourao from wounds In 
I urred on Independence Day 
The symptoms of thla dreadful disease nisy not 
manifoat themselves until an inriibatlon period of a 
fortnight has elapsed after Iho Injury Then may 
appear rigidity of Iho neck and Jnwa illfllcnlty In 
(hewing and awallawlng chills high fever asphyxia 
aiaism of varloua uiiiacles rapid pulse, profuse sweat 
Ing nplathotomia—dreadful suffering 
Immediately a child suaUliis an Injury of the nature 
we have cmnaldered a phyalclan Is lo bo called who 
will administer an Immunizing dime of tetaniiH anti 
liixtn Such a timely do«e will almost surely pro¬ 
tect against tbe development of the symptoms but Its 
eflicary deereanes with the time lost In administering 
It Before the use of this serum, death followed In 
at least 80 per rent of tetanus eases. All health depart 
iiients now have this antitoxin available for Immedl 
nto use upon appikalinn The Health Department at 
Albany has advised the health ollleers througbont New 
lurk atiito to apiily lo II for supplies In order that 
they may be prepared to provide looal praetltlooura 
without delay Its Bulletin slates 'An Immunlxlng 
dose of antitoxin la an almost certain roesna of pre¬ 
venting leUniis Infection and Intoxication, so far as 
we know, no case of lockjaw has developed In this 
country among theme who have received an Immnnlx- 
Ing dose of this serum " In any event the secretion 
of the wound may during tho Incubation period bo 
senitlnlzed by tho mleroacKipIst for the posalhle pres¬ 
ence of the tetanue barlllue Ite abaenee after several 
examinations should greatly allay fear of the disease. 



James Wilson BecreUry of Agriculture will retire 
from office lu December, and will probably ha suc¬ 
ceeded by Charles F Scott at present Repraaantativa 
In Congress from the Second District of Kansas and 
c hairman of the Honae Committee on Agriculture. 

Ur Wilson has reallxad bla ambition at aervlng In 
the Cabinet for a longer contlnunoa terra than any 
other ronn He sntared the Cabinet In President 
UcKlnley'a first term Ha is now naarly sovaaty-four 


yaara it ofia. Tp^Um are dna many tanporUiit la* 
prevemaats In the admlnlstratloa of tha Department 
of Agrlcuttnre, and Ilkewlsa many new llnhs of ra- 
aearcb, tha resnlta of which have aided farmsra 
throughout the country 


The Ih«*h mf BgbMt P. WaUma. 

Mr Egbert P Watson, formerly a mambar of the 
editorial staff of the SiiEMTino AaiaioaM, disd at 
Elisabeth, N J, at tbe aga of seventy toqr, on Jnna 
find, 1908 In hla professional career as an editor and 
sn engineer, Mr Watson displayed a wide ah^naer' 
Ing knowledge and keen editorial judgmeat. After he 
severed bla connection with this paper be founded a 
periodical of his owm called The Mecbanleal Engineer, 
abd continued Its publication for sixteen years. 

Ur Watson waa an engineer of the old aohool, that 
is, hli engineertng knowledge was acquired mostly 
by hard work In the shop, although ho was an omnivo¬ 
rous reader snd well versed In engineering literature 
Long after bo severed bla cunnectlon with this Joui^ 
iial he rnmlnned to contribute to Its eolnmni occa 
sional engineering artlelee which were dlstlngntahad 
by tbe sound and practical) Information that they con 
veyed Mr Watson always took pride In the fact that 
he drove the first bolt In the “Monitor " tha civil war 
Ironclad He waa a past vlee-preoldent of tbe National 
Aasoclatlou of Marine Englneera, and was for many 
years a member of the Marine Engineers’ and Archi¬ 
tects’ Assoclatlnn 


or Orriw a Woog. 

Mr Oirln B Wood, well known lu this cwniutry aa a 
pioneer telegraph engineer died at Turner, N Y, on 
June 22Dd 1999 at the advanced age of 91 years. 
Ur Wood had tbe dletlnetlon of superintending tbe 
I cinatmctlon of the first telegraph line between New 
York and Philadelphia In 1846 and of opening tbe 
first telegraph office In New York city at Hanover 
Street nod Ebtchangs Place Ilia Interest In tejegra 
pliy antodates these achletements. however, for In 
1844 ho became sn operator on tbe original telegraph 
line between Baltimore and Washington after having 
Htiidlod telegraphy under 8 P B Morse himself Mr 
Wood helped to build the Albany Buffalo line and tho 
telegraph line connecting Buffalo, Niagara Falls, To¬ 
ronto, Montreal and Quebec, baeldea constrnctlng a 
telegrapb system northwest of Chicago, which now 
forme part of the Western Union lines. 


•100 Prize for a Fire Barape. 

At the Nalloiial liiduslrlal Exposition to be held In 
Toronto Canada, from August 28tb to September 14th 
fire escapes are to be exhibited under the auspices of 
Hie Commercial Traders AsHoclallon of Canada Tbe 
nasoclstlon will give a prize of One Hundred Dollars 
to tbe Inventor of the best Ore escape The seleotlon 
will In made by the Ontario government and In all 
probability the snccesarul lire escape will be placed 
In many Jiotele In tbe Provlnco of OntaHo ’The con 
dltlons of tbe contest may be obtained by addressing 
the (omnierc lal Traders’ Association of Osnoda, To¬ 
ronto Canada. 


Tile t arrant anpplewent. 

Tbe wonderful results obtained by the great mas¬ 
ters of the art of plann jilsylng ran also be obtained 
to a certain extent by mechanical means In the mod 
cm piano player Mr John F Kelly deatrlbes In tbe 
current Spppi rnhivT No 1748 the construction of 
these piano players and shows how they have evolved 
from crude forma Mr John A Matbswa’a papar on 
the new automoblla steols la concluded Among the 
numerous fads and fancies Of the house furnisher of 
today none Is more quaint pnd Interesting than the 
decorative use of the varl-colored bottlM and flaaka 
of many shapes and sixes that are relics of one ol the 
oldest enterprises bt this country Ada Walker Cutebl 
writes Interestingly on this tubjsot, snd illustrates her 
article with pleturea of curious boUlss. Ths t^anufso- 
tura of nitrates from tbe atmospbemby means of tbs 
nirkeJand Eyde process Is set tortb by Sam Eyde 
What a very sinan telescope will do is exeetlanUy de¬ 
scribed by Arthnr Mss Prof 0 Dgeltor writes qfi tbs 
Influence of radium and oKra violet rays upon the 
color of mlneralo. F Hartmann oontrltnitsa a good 
tocbnologloal article on gild lag 


During Mr Andrew Camegte’a recent visit to Paris 
he waa given sn official reeaptiOB at tha UnBrenlty 
It win be ramembered that Mr Carnegie donated a 
conalderaUe sum to this Institution so as to snabls It 
to tonnd n special lahormtory fer resia r ohsa upon 
radinm, to be carried op by Mme. Curie. During the 
reoeptlon Mr Camegis was preianCed with a medal 
commstooratlnp his generosity to the University, In 
a oonveraatlon wltb President Failures, he made 
known bis Intention of ostabllshlng aa InsUUitten 
snob os eslou In America sad Bagland fhr rewarding, 
heroic actions, and proposss to donnto « million doUm 
for this purpogg ^ 





Scientific American 


m "MieBnuro-WB mn ••inuovoiraHT» the coi 

The ant “DTMdnoutbt" to be completed for the Ury n 
bvltod Itotoo navy ia the “Mloblgan.*’ which, with her the an 
aUUr, ^be "Boath Carolina,“ wae authorlted by Con ried oi 
peM March Srd, 1M6 In the act of aathorlinUou for to 

tbf dlaplaeament of thaae ahipa waa placed at 16 000 are m 

tone, which ta that of the Connecticut" and ‘ Kan where 
aat" claaa. It waa Intended to provide theau veaaele Abal 

with tba name armor and armament an the ahliia of 12-lnel 

ttaoM claaaaa but before the conatructlon waa tar a comi 

advanced. It waa decided to (Ive them aa much aa of thti 

poaalbla of tba ‘Dreadnouiht” characterlillca and the height 

plana were changed accordingly of lual 

The "Michigan," which waa built by the New York and a 
Bhip Building Company, Camdon, N J wan rrrrntly The 

taken to the government courae at Rocklatid, M for Hue h 

her atandardliatlon trial*, and on June 9th during Imhee 

flva runa at maximum aiieed abe averngnl Juat under tom 


IBASmnreHT " the conning tower and two amokeatacka. the two mill he i 

mpleted for the Ury mastn and two boat derrickn, placed abrraat of It I 

which, with her the nmokeatark* Within the nupamtnicture and lar a ei 

thorlted by Con rled on the apar deih la a battery of ten 3 Inch guna hor 

of authorlxaUou for torpedo defLuie- and twelve oilier 1 Inch plccoa for 

placed at 16 000 are mounted on the auperalnii ture brldgea and ilso ron 

lent" and ‘ Kan where on polnia of vanUge throughout the ahlp com 

Ide theau veaaele Abaft of the eupcratrurtiire are the remaining two i f I 
aa the ahlfie of 12-lnrb gun tiirrota one niaiiiited on the main rietk at ball 

ruction waa far a command of about IT'^j feet almve the aea and ahead car 

lem oa much oa of thia another turret with Ita guna carrying at a tar 

terlillra and the height of 2G'j feet above the water Thla dlipoattlnii of I 

Of main armament glvea a broadalde of eight 12 Inch luill 
ly the New York and a fore and aft fire of four 12la«b 
J waa recently The armor plan of the Mhhlgan elmwa a water 
ocklabd, M for Hue belt 8 feet wide tapering amldahliia from 11 li 

tune 9th during Imhea In thickneaa at the tup to 9 Imhea at Ibo hot cap 

raged Juat under tom The belt fedmea gradually to a thlikniaa of 4 fall 


It la niao pnaalble to 
a amall illrlglblo by In 
hor thla jmrpoac the h 
for dlatHiidliiK the hal 
roDlal riidilere Two 


tlce-work fire-control raaata and her main battery of 
eight 18 Inch gum carried 1n four furreU 
The ‘ Michigan' la a ‘ Droadhoughl In everything 
except elie and apeed the dlaplacenient being from 
3,000 to 4,000 tou lew than that of the typical ‘ Dread 


ha« recently propoaed the uae of tho imncreaH 
ala Hbich coiitnlnx a aulcjhli ferment ra[iabIo 
ling fat Into fiilu add and glycerin In from 
'our ilays riila icccihcwl bus been HucceaHrully 
clib beef suet and with couoauui, cottonweed. 



nought” of to-duy and her apeod about 
In respect of protection and armament, 
fully qualified to He In line of battle wl 
■bipa of the “DreadnoughL’ type Alt 
rlea bnt eight 12 Inch guna aa agalnit 
the Brltlah abipe, the poalllon of her 


the lame weight of fire on either broodalde namely 
eight 12 Inch guna. Speaking of the penalties paid by 
the ‘Michigan ’ on ac count of her amell diaplacemcnl 
It ahould be mentioned that ft was neceamry to cut 
down her freeboard aft and lower the after two tur 
reti eight feet below the poaltloni at which they are 
oarrUd on onr later "DreadnoughU" of larger dla- 
ptaoement 

The "Mlohlgan" la 460 feet long between perpen 
dlculare, 462 fhet 9 inebew over all 80 fCet 2te luchea 
In breadth at the water line, and on a mean draft of 
>4 feat 6 inehea hoi a dteplerement of 16 000 tons 
Mar fall load dlspleoement ta IT 617 tona The ipeed 
OBlIe^ (hr by the contract la It K kaoU which u we 
UaTt eean above, waa exceeded She |a driven by twin 
•arww, reetpro oe ting angtnag of 16,600 hone-power and 
Aa haa fe ataxiBam Mm^ar caparity of l,loo tona 

The annaueiit oenaMa of eight 46-ealibar IMnch 
Inna matmtad In tMr tnrreta. Thi feremoat pair are 
ill4i foot abeva tha watav' Baok ef thaae are two guna 
Ig a alngle t«r*^ which lira above the root of the 
* ihhrard turrM and are carried at a height of 3314 feet 
Anaa tha water The auparatraeture ocenplea about 
OittHiInT of tha rewcl'a Iwirtlk anthblilp. It ogntalas 


A Dirigible Balloon Illule In aeellono. 

A Oarmaii eiiglnecr named Weloeenbiireer has rc 
alnicted a model of a dirigible balloon which can eoal 
be token apart for traiiaportotlou Thla pemiblllly 
of great value os often the tr iiiaportatlou of the b 
loon la made necceaary by a premature landing 
other eauac The modal which la about 11 feet lor 
comlata of eight aectloue eai b of which la In tba for 
of a cylinder with hemlapberhal enda, and can be c 
lapsed like an umbrella by turning a handle. The t- 
vexltlee of both eujla of the section are directed 
word, so that when the aocHona are put together t 
rear end of one cloeely embracce tha forward end 
the next The sections are made entirely alike, 
that a damaged section can lie replaced by a reaer 
section Each aectlon posaeaeea Ita Independent | 
beg, air ballonet, frame, and points of attaebment 
the oar and steering apporatna, 4Uid each aactlon c 
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tor utnoamr ud Just 

XAmmiTIM Tdoptd to o petet wkM tt «m avalltUo 

■r ■■■»« T vAu OM thoro WM Mod of taitnaMBti tor 1 

Ai on iDiareating and Important part of tha atody of meat of anglea and tor raaUalBC or Imttatlag tka 
tke hlatory of matbematlci It la etoentlal to oo n a l da r tire moveinenta of tka 




uA hilltoWtoHe tmtMk -k 


of a qioadnuM a< Tyrg 


baek to akart IMO tool 


aad la 00 plratad tkat tt aaa bo bmM pror Qg 

atad qnartar af a otrala, wklok gtraa to tjko ttatroMaot 
Ita aama. Tka qaadraat ooaiU ba Mad tornMaa^tat 
bath Tortloal and horlaantal aailao and aataally Mai 
itaalf to datarmlnlnt tba alaratloa of tha kaaMHy 
bodMa In aatitOBBr and narlgaUon ao that by tha mid 
die of tha BbEtaaotk raatary It MW aooaptad at a aoaao' 


whararar trlgoaoBatir wM applied to BorraiiBg. Tha 
ItaUaa tolbaak LUm della Bqnadra Itoldlo Open 
dl Ottavio nUL In Trento IfDOOUI,’’ a paga of 
arhieh la phowa In tba lUnatrathm givaa the aetnal dt 
Notlona tor tha MO of the quadrant la ataaearlhi tha 
height of tha tower by tba tomlllar trlgoaonotrlaal 
prinalplea Involvlag the meaauramaat of Uaaar die- 
taneia boro by paeing and tba datannlaaUon of 


A medimval aatraaomar oaiaff an Aatnlahea made by B arna r d la M flaboM of radaa (Italy) 

aetrolabe 

Bapinl toa ri| ib r nu IM An a* k 

the varloue mMns that have been employed In the ap¬ 


plication of t) la aclenoe to every day life From the 
timea f Babylon to the praaent day there baa been an 
Intereatlng aurreaalon of Ingenloua and uaeful devloee 
and Inatrume ■ of a very pra tl al natnre which 
when nellevel togethei are remarkably atriking In 
llluatratlng the development of what In naually re- 
»nrlel only ae a moat abatra t a len e Burhacollao 
tion hni been asatmtaled by Prof Uavid Bogene Bmllb 
of Tenchera College Colimbla Univeralty and re¬ 
cently It laa been on eel Ibitlon In the kducatlonat 
Huieum of that Inatltutloo Containing aa It doaa 
many oblecta of great Intereat to the archmologtat 
metrologlal aurfeyor and englieer yet It la In Ita re- 
latlou lo tl e blatorl al developn ei t of the a lenca of 
malhematl a and Ita great tnfl ten a In bringing out 
thia develoimeat to the at dent that the exhibition 
pnuicieea IIh hlgheet value WItl thIa end In view 
Prof 0n Ith hna a um ilate I a collection of mathe 
mat leal lialrimenta weig] ta and neaaoraa aun llala 
and other devic a for time mean ire mathematical 
manufcrlpta eaily printed worka an extenrlve ollec 
tton of portmlta and autograpl a of prominent mathe- 
matl lane an I enrioa gathered from many corneri of 
the worl I ion e of the i loat Intereatlng and aignifleant 
of whlih have been eieclally photographed for the 
B<i»nii»i Amik w 

One of the moat Inportant and fundamental tpill 
utUoni of natbeniatlta boa been to anrveylng and 


1U8 and by M nibnown ItaUan i 
betwaen 14h0 and 15tl 


metaurlng angles In the aarly tlmen a device known aa 
a oraoa staff waa unad wbara a movabla tranavens 
ploca could be adloatad along the length of a wooden 



Quadrant of Tyrolean worfcmaaiUp dntlag inm 
about 1«00 

• d « ■ civn in tka aeeomp bj sf i oftrati 

aUff 10 that by sighting from one of Ite extremities 
over the end of the trooa pleco and then laying off 
the angle thus formed by the line of sight with the 


PraotleaUy imttamporarrwitb tbo qiiadrunt waa tba 
astr^ho wbsro tbo ontlru elroM waa amployod and 
wboro by tbo nae of an alidade tad a divldad olrtda or 
limb the BBguIai' dlatanoo between two slara ooald be 
determined leading to the deduction of the motloBa 
Of the plancto by the aatnmomera and aatrologen of 
tba middle egaa Tbe uae of the Inatrumut la ladb 



cated by the accompanying reproduction of a page 
from an olgbtoeatb century adatlSe truatiM while 
(Coattnunf on pope If ) 
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,m rfiiiNBi Myoibapt ud ou of m uttk dm 
Mtftr 4ata MmMM of ooppljr an tba Rlnr 

rfhdntd d polW w«n abort tldtwater, tht rlrtr 
Itm, w«Ib dUk Into tbt MdU ohalk Rtoantly 
th« lipfilbad for oopplrlnff wmMr hart btn apprtd 
•My t M Wwd by Um trteUon at Honor Oak In tbt 
iOMbdiWtrn nbaiban area, of a hnee oevutd In rtoor 
tnln Hm birgdot of lii typt In tht world tor atorlnf 
lltortd wite, tba eapaeity of 
whlob wb« fan la 6t,e00000 gal - 


WH iwooialitd as far back aa tho 
oaity alatUta Not nntll 1898 waa 
work btfbB by tht local watar Mp- 
ply ownpany In that year a large 
brink making plant waa erectad on 
•ol) tnlneiiitly raited to brick mak 
iM Tbe retult of tbla derelop- 
mont wu rtadmd obrlona dnriiif 

tho teMc BMtarlal waa arallablo 
OB tho wot and dalaye aa wen 
•a ooat of tiaaaport wan arolded. 

Tho oaring tbua eSactad may be 
readily raallatd when it It oonald 
and that npward of If 000 000 
brkka wan nUIlaad In the bnUdlng 
of the naarroir At the tame time 
the brick plant ollered an aconoml 
oal aolntioB of the problem of dle- 
poalng of tho gnatar part of the 
oaearated material tor the fonn 
dation of the reoarroir eto whloh 
material aggngBtad 171000 coble 
yarda 

After an the watarwopply com 
panlta of London wen antaaequent- 
ly oonaondatad Into the Hatropoli 
tan Water Board the undertaking Intartury il 

wan rapidly oomplatad The under 
taking waa denigned and carried out nndar the auper- 
rMon of Mr f W ReaUer KlnatOB the deputy 
engineer tn-eblaf of the Metropolitan Watar Board to 
whoea eoniteay we an Indebted tor the acmmiDanying 
lllnatrationa and for much Information 

It la the primary pnrpoae of thia reoarroir to main 
tain a lowpraaann aopply thronghont the metropoll 
tan ana ou the aontbaaatarn aide of the Tbamea But 
If oeeaalon tbonid demand it can be dlapatohed by 
manna of matna under the rlrar to the northern tarri 
tory The maalmam watar larel of the reaerrolr it 
approahna tel y 114 feet abora ordnance datum Tha 
depth of watar throughout the greater part of the 
atrnctnn la about 81)4 feet but In a part of the north 
eantem aaotlon It naehaa a depth of 84 Caat 

Tho reo ar roir la dlrlded at right anglea Into four 
oaotlcmn each of which la Independent of the othera 
ae that any one may be emptied when deelred for 
rioanlng without interfering with the eerrlee eult 
able appllancee being prorlded lor direrting the watar 
trom tba aopply main into one or other aeetlona The 
building la encted on a natural day formation the 
fioorlng being of aoltd oonereto forming Inrerted 
arehao oroaalng one another at right anglea From 
tho apes oC eaob groining aprlng plort of aolld brick 


work of omolform naeUon to carry a brick root com 
prlalng a aarlca of aegmcntal arehea running parallel 
the whole Magth of the atnicture with aagmenUl 
Jack arehea at right anglea Larrled from pier to pier 
thronghont tha aarlca The reaerrolr la tharetora 
divided Into a aarlaa of rella 31 feet 8 Inohca aquare 
from canter to Mntar of the brick plan the thiekneaa 
of tha brirkwork of the latter being 18 Inchea with a 
width acroaa of 4K feet Down the lontatn of the In 
verted arched door extend drainage ibannala communi 
eating In a well near the Interaeitlon of the reearrolr 
Into the tour aeetlona while at the actual point of 


placea where the praaann la tha giwateat tho but 
treawa for the retaining wall are carried back to the 
fourth bay tram lie face Around the outalda of theaa 
letalnlng walla a puddled clay wall 8 feet thick la 
proTided the puddle being takin welt down Into the 
London clay and rendered thoroughly watertight by 
careful tamping Tbta nail la larried up to and 
ronnected with the layer of rlay extending over I be 
entire roof of I he etru tore On the northern and 
parta f the enatern and w afern portlona where the 
lop of the roBurvoIr pr J ta alove the natural air 
face of tho ground an earthen embunkinenl In pro 



Wing principle of diyidlag the naervoir Into bnya ilK fl 

Interneetlon of tho dlviaton walla la a circular valve 
chamber 84 feet In diameter extending trom the bot 
tom to the roof of the building and Into which lead 
tbe malna for aupply IntercommunlcAtlon with tba 
four aeetlona and drawoff theae pipea being of 48 
Inchea diameter and fitted with 361nrh valvei operated 
tram g valve houae above 
In addition to the brickwork for tbe an bed roof 
ing there la a 6 Inch outer covering of com reta fin 
lahed with clean cement upon which li dlbtrlbuted a 
thick layer of clay and 6 Inf has of mold originally 
cleared from tha alte ao aa to preaent a fiat level top 
aurfare At frequent Intervale • Inch air pipes are 
dlatrlbnted over the baya for ventilation and almla 
gion and eacnpe of air during the mpertlre procceaes 
of emptying and filling the reaervolr 
The two dlvlaloti walla which run at right angles 
and divide the reaervolr Into tour aefllone are cam 
bered back to back with tbe Intervening ipaie filled 
with concrete The outer wslla are of con rete with 
brick lining ample precautions having been taken to 
bond the two thoroighiy together The tbirkuris of 
the retaining walla varies from 18 feet to r feet at 
tba base and each bay la provllni with a I ittreaa 
reaching In moat caaea to tba first pier In thooa 


area being a little over 10 a rea 
The suppl Ir drawn from tl 42 
Inch mall whl b bilngi the HI 
tered wate from the | umplug Htn 
I on at H\i I Ion some 17 miles die 
tant Tbe tl t pipe le of tbe 
sane Ilameter llcbipply ai he 
augmented from d t well pump¬ 
ing Btatiun whl hi a he n ere ted 
on U e altc ai d from u hi b a large 
quantity of wvtcr an be dra n 
Thla well has a II meter of 11 feet 
and Is sunk for a depth of 300 fret 
tbe lower half of whl b la tl lo igl 
chalk Ileidlngs I \c been driven 
Into tho latter In all dir t ona to 
a total length of 3 400 feet The 
wvter Is raised by t lo aeta of three- 
ennk vortl al trlple-oxpanalon en 
glnea roiplel to deep well p jpi 
having yllndera of 18 Inchea bore 
by a atrol e of feet Tho water 
a addition lo being dis hnrged Into the 
[)lr can le lelverel lul malna fe I 
reaerv Ini He vl lully Ihc total 
rpr se haa teen $1 800 000 


AnoUaer anbetliuie for India nnbber. 

A 0 Inrlg has patented In Orest Britain and Oer- 
many s new pro eas for i ahlni, a aitslllute for Ii 11a 
ribber Tie mat rials use I are an In il refua apa 
ble of ylelllng gelatin >lla sulphur hnnates and 
aodinm alannale tie allltlnn of Ihe laaliained halt 
being tbe diet ngulnhlng feat ire of the pro aa lie 
proportlODB recommci led sre an mat refnae 100 
parta water 0 parta oil 20 to 6) | srti Theae Ingre 
dienta are stirred together tor I o it an Tiour and 
then 1 p r ent of potassium blchromite and I per cent 
of fcodlum atannatp are Tiled Tie mixtire la tl en 
heat d to aboit 1" leg I Tnl leit at this lenieri 
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M ERCULIIB, which If the 
coDateUftlon raprceented 
In the InlUiil of thif fen* 
Unce, while not u brll- 
linnt M fome other*, U 
one of the moet chnreo- 
terlatle hsuref in the 
eominer iky 1U moot 
dUtinctlYe conBrimtlon 
to • quedritotenil of 
third niRcnItude ■ t a r ■ 
eheped Ilka the keyatone 
or an arch which at our hour of oheerratlon to almoat 
exnrtly overhead, and which can alwayf be eaally 
found line a It Ilea about one-third of the way from 
Vega toward Arcturua The rest of the conitellatlon 
lan be eaally made out with the aid of the map 
Heveral of Ita Individual aUra are noteworthy The 
alar a In the bero’i head, to one of the reddoat of the 
brighter atari, and ahowa an eepeolally fine banded 
epcttrum—an evidence of relatively low temperatnre, 
and like many euch eUre. varlee Irregularly In brtght- 
neaa. It to ntoo double having a green companion, 
vlilble with a imnll teleacope { U alao a fine double, 
having a comiianlon about 
1/20 of Ita own brlghtnaaa, 
which revolvea about It In 
a period of 34 yeara. 


they tan hardly be aepa- 
raled by the greateat tele- 
Mopea but when they are 
fartbeel apart (aa to 
nearly the caae at pyea- 
cut) the lompariaon can 
be aeeu with teleacopei of 
moderate aperture though 
illll too dlfflcult for amall 


Another tntereeting aya- 
tern to g whlih haa a faint 
companion 30 aec dtotant 
which eharea In the large 
proper motion of Ite pri¬ 
mary and to Itaelf double, 
with a period of about 46 
yeara 

Both theae laat two aya- ' 
teina are tolerably near 
ui their dialancea being 
abont 30 and 80 light 
yeara according lo the 
beat delermlnatlonl 

Still more IntereatIng to 
the teloatoplc obaerver to 
tha great itar clnater 
lone of the Bneat In the 
bceveue) which Un a^ 
moet exactly on tha weat 
ern edge of the "key 
atone between the etara 
C and 1/ It to clearly 
rlnlble In a field glaaa aa 
a epot of light with two 
Binnll eture near It, but It 
reoiilree rauih groater In 
ftrumeotal power lo ahow 
the Individual alarn of 
which the cluater to com 

There are tbouaanda of 
them, acattered near the 
edgee hat condenied to an 

almoet contlnuoua hiaxe of Ilgbt at tha eenter—n very 
Impreaalve apectacle 

With an Inatruoient which to not powerful enough 
to ahow the aeparnte etare. the clueter to etUI eaally 
vlilble and looka uibuloua, I e, boxy and without 
iharp boundarlea If it were removed to a doaen 
timea ita present dlatance, it would present this 
appearance In our largest taleecopea. 

It to therefore natural to aik, Aru not the numsroua 
nobulm of all elxea and ahapea. which can be teen, 
or better photographed, lit all parts of the aky, ahn 
ply alar clusters ao distant that the aepante atara 
cannot be seen? 

For an answer to this, we must Appeal to that cine 
tc meny e riddle of the unlverae. tha apeetroaoopo 

It to well known that a apectyum showing bright 
lines to due to glowing gae, while a bright epertnun 
crossed by dark lines Is given by a glowing opaque 
body surrounded by a gaoeona atmosphere—In other 
word!, a star 

Now tbo nebnto may be divided into two ,o1aasw. 
Some, like the great neboTa of OrMn, are congplea- 
ouely grean In color, othete, like thbt In Andromeda, 
are white Those of the fprmor otom ahow a sped- 
trum of bright lines, wblob proves that they ars com 
posed, or rather that the lumtsoas port of them oon 


Setentiffe 

etoU of, oertsHt «UMS—hydrogen, bsOata, Mid atk«rk'> 
not yst Maatiflsd, This hM hash kaoim f^ forty 
yesrSi But the whits oahtO*, jemeng whteh an to 
ba oonnted all thoas romarttaMo ddaotg^ tbo aptial 
nebnlsi, have till vary reosatly daOed tavosUgatlon. 
They srs so fslnt thst aothlag can bs deno with thtm 
visually, and photography danandB vary long sspo- 
eures. 0ns or two fairly suaoagsfal platsa, ebtalnsd 
by different observers, showed a conUnnptia gpeotnim 
crossed by traces of dailc Hads, but tha natter was 
still rather uncertain till the pubUoAtU^ dC gome re¬ 
sults recently obtaGsed at the VUk O bgarvatoiy by 
Mr, Fath. llalng a qwcliUy daotgatod Instrument 
and very long exposures (oontlniisd for ssvsral sue- 
ceaalve nighto) ha hag obtalnsd photogiapha of tbo 
■peotra of a number of white nsb<^ w^loh are Of 
tha hlgbsst interest the rsedlta of tbo aarllef obssrv 
era are eonflnned and extahded The gfaet iikbnla of 
Andromeda, for exaniple, shows a Speutran Ordaaed by 
dark lines, such as would bs given by a oloatsr of 
Kara most at which were Uhs Ihn saa. Othmv show 
llnea mote like ihooa b> the qiedtnm of glrlna, and 
others a comUnatlon of dark and bright itnos. aa It 
they were compoaed both of atari and Of luminous 

A number of star olnstsrg, pbotogrvhsd for a taat, 


mmm 
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showed clearly the dark lino apoctnan prodictad by 
theory It aeems therefore probable that tbeae white 
nebula are resUy star eluatera of Immense alae at 
enormoni dtotancea It will not do to speak too pool 
tivoly, for a determination of the paralbix of the An 
iiromeda nebula fay Bofalln plapee it quite near ns, at 
a dlatuos less than twenty light year*—In which 
case the component "stars" wonld have to bo mere 
speeks HIM tbo aatarolda in order not to bs dirsoUy 
visible It la possible that tbU nsbula may b« An 
ordinary star l^e the sna, earrmmdsd by foggy mo^ 
tor of snnM sort which obsoorsa its direct 
but is Itostf visible by rffisetsd ngbt, but further la 
vestlgntlon to nsesasary before thig quaetion ean lio 
eSHIad 

However, it Assau atpioit oerials that the WtKr< 
Vtoy vlewad ebllghidy ffem a dtatande at thli^ tipMlB 
lU own dtainatail> would appHi' As a largo oyal, Ohd 
probably gplnJ, kekmla, gMag a darhllAa MArtnhB. 
And It to cart|ihrfy opau, to agyeoe who ehotpA, to' ^ 
bellevo ^baf tho, AadfAtoeda og ^hhMf (hh' 

•cat, ato thggiytug tdtohttnT <«Bi«A«h!HA' 

bapA to our own, whoto^OAl^^ 
betray tbemielyto to par l^coabpAg, ovM ig CboAg od 
the Milky ^ -d» to tohr opto, mngif aa a 

spot at aght^hf., , 


ato wall toito near tha APith#!r»'']toiMiit.- \ i ' 

Wdta lg At a wodAtoto^iiia^^ iW gpto H iiiA t , ‘iad 
Ardtone almoat gbeto tt. ieo, 'whtdh ^ 

bright Itar Magutug gnd thf tar tootsy p||ati|< 
tar, U low in,the waag, tbs mulhli^ htoinal 
oonateUatiooA Libra it toarhod by A tcUhar noogpiop^ 
ona pair of stara half way bstwaan Bptea and AMshn. 
and Caprieomua and Aanartog art rMing. 

The two bright etait in tbs Milky Way, to the agst, 
an AUalr in Aqnlla and (op the Iptt) Ooneh In Cpg- 
nua. Tha attll brighter star higher up to Vein, to Lytn. 

ITran Minor and Draco an hlito off nhovg tha pals. 
Dna Malar to descending to the twrlbnASt, ntd 
Capheng and Caasiopela cmnlng np to tba nerthaagt 
THa vunnn. 

Meroory to morning afar aH Utoon^ the mouth, 
and to wgU obaervabto daring ths flnt half of it, Mu 
I* at hto gnstoat elcagatton opr tha Tfh, Ahd rinn 
abont t 40 A. M At tltll tltoe ha to on the botden 
of TSurna and Qemtol wmo dtotonco ftom any 
brttort ftar, and so Chonlg 
bo eniUy rmiogntatd. 

Venna to tvabtag itar to 
OSaogr and Loo, aattlng 
about S 40 P M, In tho 
middto of the month On 
tho gvonlng of tbo ffth 
aho to very neor Jtognlua. 
Man to to Plgewi, and 
rtoos abont 10 P M, in the 
middle at the month. By 
its oloae he to wtthin 60 
mlUlon milea of thg earth 
and very bright. 

Jupiter to evMiIng star 
to Lao, getting about 10 
P M toward thg middto 
of the month 
Batura to to Plicgs, east 
of Man. He to la quad 
ratnre with tbs sun on the 
16tb. and to dna sooth at 

a A M 

Uranna to ip oopoatUon 
on th* ilth. At t^ time 


6s., declination 83 deg 
83 min. sontb—w blob 
places him In Bai^ttartai, 
about two-fifths of tbs way 
from ths bowl of thg 
Milk Dipper toward a and 
ft Cmricoral and far from 
any conveatont refereaeg 
Stan for tbo naked eyo 
By making a dtograih of 
the aton to this region, 
with tbs aid Of a ftold 
gtasa, bs can ha Idantldsd 
by hto motion, which to 10a 
of a A. to the wast, and 
SOS. of dscitoatidn sooth- 
wnrd, par day 
Neptono to to eon]un» 
tten with the sun on ths 
Mh, and to Invtolbto all 
thnogh the month. - 


The moon to tifit At 7 
M tm the Srd, to bar last 
quarter at 1 A. K- on ths lOth, Bfw at g A. ML OB ths 
ITth, and to her dnt qamrter at f A, M..,oa tho 18th. 
BbO is nearast ths garth an thOVth, and tomstoat on 
the 2lrd Bhs to to eoii)ntu)ttoii 
Srd, Man ob ths 8tb, ftotorU oo ihai JAB, ftttkeart 
on tho I6tb, Mntnns on the'ttth.'Vbgqs 
Jttpitor OB OA Wth, pad Vtaaik Again 

Tho Artornma i«?g«ro^ 

ttes grovrinawtld to ga«oi®f,hA«toi? 

lly. ItoogMo Wodtor 

toAboutfigfba^ Thotrohto '.^ ,g» fto gi O ||(f8y 
to, not to tob agaNtadtd •iKtli 



Th« Itutrument ooat the writer abont |3 60 anil 
to the proMDt ha* paid for Itaalf aeraral tlmea 
■mail lobe 


• of Iron In the form of a 
T, and faatened to the atom of the boat to enpport 
tlM dhaft A loifger piece la ftmtened to thla and to 
the bottom of the boat to protect the propeller A 
projeotlon of thla In the rear will carry the rodder 
A amaH shaft log la fltled inalde the boat, with the 
atoflng bo* on the Inelda, which can easily be packed 
from the InMde wlthont removing the boat from the 


A BOKE-ltAOl tnaT ODTm 

The epray pump deacribed below wjet me »11 One 
of etandard make and not no poworfni was priced at 
ItC Any ordinary workman who la handy with tools 
could put my sprayer together In a day It baa 
proven so valuable to me that 1 wleh to make It koown 
to everybody It was aaaenibicd from the following 
A riding cultivator frame pole and wheels (old scrap 


XAiniT KAn ivtTiTnia tnnvauT 

While the eurveylng Instrument of which a deacrip- 
tion follnwe Is not very aocnnite, still If proper osre 
bs taken In lu nonetructlon It wjUt ba ■ 
tor an ordinary purposes 

It Is built as follows To the baae, A, of Inch 
ptoe secure the uprights B, B, of S/lAlneh pln« The 
body. 0, of %-lnrh pine, Is binged to the uprights 
hr a Inch brass rod which passes through a block, 
B, secured to tbe undertlde of the board C On tba 
body 0 are mounted tbe two sights JB B They are 
made of brass and are hinged so that they can be 
folded down out of the way when the Instrument Is 
being carried The sights must be mounted on the 
canter line of the body Two spirit Itvels f are 
IBOunted on the body C at right angids to each other 
The oompaas O la fastened directly over the center of 
the iBatmment with four wooden fastenere The potl 
tlon of the N, S, B. and W points can be eeen on the 
drawing 

The ‘‘tslescops,'' B, la mounted ou the side of tbe 
base and la held in place by tbe two brase baada. ft 
Is made of 1 Inch tnblng with a U Inch piece of brasi 
tnUng /, fitted In one end for tbe eyepiece At the 
ether end are two cmea hairs. Thla la naed for level 
ing^ The protraotor X Ib fastened te the block D and 
U OMd to medanre vertical angles. As the body la 
moTOd the protractor turns past the pointer L and 




noTioi iKownro AUAxeiaixT or aohatoi. 

Iitm) a good coaloll barrel (price *1) a t Inch rylin 
d« cast Iron force pump (Wl, a plain brans 2 Inch 
lylinder and valves (f J) a piece of good % Im h 
hoee and a epraylng noeale (t2) Total coal, III 
After putting the above material together I was able 
to gat easily a presaure of tbO pounds per aquare Inch, 
a very neceaaary prorequialte to apply the Bordeaux 
mixture with the right force 
Dlrertlona for sssembllDg are as foHowa Take the 
valves out of the cylinder of any caol Iron force pump 
Replace tbeae velvet with the plain brasa 2-lu(h cylln 
der and valves Out off with a hadi saw Uio 3 Inch 
cylinder to the right length to Juat All the caat cylln 
der FBI In the apace between cast cylinder and brasa 
cylinder with plaster or cement, being 
sore that tbe brass cylinder la In the 
exact center of tbe oast cylinder Attach 
tbe plunger valve of brass cylinder to tbe 
plunger piston of the force pump and 
couple up tbe piston to the handle of the 
pump ao ae to get a full stroka. Aa only 
a amall amount of liquid la needed In 
epraylng tbe object of this redaction of 
iqrllnder Is to lessen the now and Increase 
the pressure. The raduction of I to 3 
halvee the flow and doubles the preasnre. 
Mount tha pump on Urn hnrral and the 
hunel os tbe riding cultivator frame. 
Make sn agitator as follovta In the bar- 
Tol, sear the bottom on tbs end or bead 
of the Mffis, bang with s T-htoge a hoard 
isada of oak 1 sd s 8 feat to swing up and 
down. Oonnaot tho hoard witk tha pump 


IS 

plunger by a steel rod ao that it will awing Up and 
down with the stroke. Tbs stsel rod abeuid inter 
the barrel through an opsnlng made to ponr Ig the 
liquid. 

I use thle machine to apray my hen housa with 
lime and coal oil at the rata of lOn aqnare feet per 



TEA HOKE EADX SFEATBS OOErLXTX 


ndnnte It makes n giiori job at wbltcwaablng as well 
and la death to bugs aort mbroboa on my fruit treea. 


As the garden linso gets a IllUe old and begina to 
aaell Ibaoon gets out of commiaalon altogether If not 
attended to. 

A simple way tu mend It Is to wrap the hose with 
ordinary twine whUh will make it last a few mors 
aeaHona Aa It la uo easy matter to wind this cord 
by hand and gel It even and under uniform tension, 
the writer hna for many years lined the simple con 
trlvanre shown In tha amompanylng Illustration 

It conalalH of an urdliiary llu can, with a lid Into 
which la put the hall of twine In the renter of the 
bottom make a amall bolo, through which paaa the 
looee end of the cord Thence let It run down the 
aide of tbe can through a tenalun device anil to tha 
boae To tbe cover of the ran Is eoldered a amall 
piece of tin bent lo a right angle and forming a guide 
for tbe hoee. Tbe tension device conalala uf a short 



DEVICE roE WEAPPIEO OAADEX KMX 


pleeo of metal with Ita upper end bent outward form 
lug a rnlcniin for a short aprlng-compreMed lever 
Tbe latter at Its lower end has a amall hole therein 
through which the conI Is passed A abort atove bolt 
aervea to regulate the tension on the lever II will 
bo observed that thn cord la jireawid agnlnat the tan 
by the lever Tlie whole device la now soldered to 
the tin I an 

Id use tbe can la turned around the hoee. and 
with the tension properly adjusted the twino will 
wind arouDd tbe hnse very elosely and It wtU teed 
tbe can forward automatliuiUy It will make tha hose 

allgblly smaller and thus close all the amall pane 

tiireo, through whlih the water periolatca, between 
tha several layers of the canvas By giving the curd 
a coat or two of aome waterproofing It will be found 
that tbe booe will last as long again besldoe It will 
stand a great deal mure praaoure than before 


A BOOD njBsmvTx ni lxatrxb BxiTuia 

An excellent substitute for leather belting can be 
made from a ple<.e of ordinary Sre hose splitting It 
up the middle Into two parts, I e two belts <an bo 
made from one piece of hoee The writer baa seen thla 
done on more than one oocnalon wttb perfect aatlafai 
tlon 

According to a rontcraporary tbe largest trananila 
alou line In the world Is that of the NlagnraSyraiURe- 
Autmni line, which transmita 30 000 horae^mwer over 
a dlatance of 163 miles Tbe line In parts la >lailgiie<l 
to carry 60,000 boraa-power 
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Ml* UttMl naM ton*- 
rinHWoin that but llttla 
I tte • aMtaty aco pMraiM la 


•««rr#ni M fita indtvUlaal and peca fl 

IM ««4t* WHta tba etb^ fl 

<afbCM4i!MliwkMW« Owoffl 
tkf rn m^ mf ^ tbi« oon | 

uutlw to ^toaaa*itobiaB au tgudard ot Q 
)Ti*, wbito tlM aaiteoa gacai^ aoUM D 
■ha* tlto MMa that matrologr and man 
■ifttilM awa ta tha aollaetlon «t asdae 

TSw Uia alBtaa aad poaalbU ated of 
tbf naoUthto aca la Baypt to tha modarn 
arttlimflHialtr at tha areountant 
or protaaatonal ealoulator eartalnly U a 
tar wy, h^t tha atapa ai* marfead and ara 
■boa^ tti thto collaetlon In tha begin 
ning to d to— * ** hr tmp r ea al c m from the 
Batototo ahto*to> tha aarilaat ona known 
tlM* tha Ohlnaae awan pan tha Japanuaa 
■ofahaa. tha Koraan toman, tha old Japi 
anaatiWhBl tha Rondan atrbotfl the At- 
BMUton atoutna and other almllar fonna. 
many ^ which atlll in naa auggaat tha 
taalUar frame and baada of the primary 
■cbool Bat by aueh achamaa allda rulae 
and nkora InrolTed davlcaa artifletal calru i 
ialltm baa progrcaaed to Itn praaant atata 
The many random of tha Bommrio 
AiraanaN Intamated in magic aqaarea 
pMbapa win be aurpriaed to loam that in - 
tha rih King ona of tha graataat Chlneaa 
olaaaica, hora ahown In written mann 
aortpt on allk, ia foniid tha drat trace of 
tha magit aqaarea attributed to HI 
(B 0 3313) the traditional founder of 
tha nation aa wall aa ot permutatlona 
and poaMbly of binary nufflorala. Indeed 
aomber myatli lam aa ahown In tha magk. 
aqaarea and like phenomena turna np In - 
matoy intareatlng forma and plaeea aa la 
ahown here by plantar oaata ot inacrlp- 
tlone from Chittagong India and In more 
modem i|imaa in a raproduition of Ddr 
er a Mekinebolla where la exhibited the 
oldaet magic aquare known to eslat In 
print The magic aqaarea by inacrlptiona 
and mannaorlpto may be traoad in aatrol 
egy, while eoma Intareatlng Fall and 
niaghalwe manoncrlpta on pabn lanraa 
obov forma of lU eip r aaalo n In India 
A Oollaotlon of dice wonld aeam bardly 
In place In an educational muaaum but 
aa the hietorloal deralomnent of thia 
game which U ona of tha oldeat if not 
tha oldaet of tha many noniber gamea ~ 
can be traced over at laaat S 000 yean It 
land! Itoolt readily to eopaattlon And It 
la Important tnithor in that ita InlluaDce 
in odnontlBg peopla In ttaa naa of num { 
barb bu bean lacond only to tha orbool { 
In Brof Smith a coUeetion we can view 
dloa feom Btruican tomha from the re 
matiu of Um Fenlah Invodera from Kar 
nab In Bgypt a divination alkoanhedral 
ptoot of tbo Ptolemaic period long dice 
Of the Roman eonqnarora of lower Blgrpt 
logdod dlOa of Romo dice ot RanaUionca | 
Bttropo, and no on to our own Umaa f 
Tito many madhle ot tamoua matbema ; 
tldkiM boro ahown of thomaalvea make a i 
oiAnM «thl^ltlon, with Newton honored i 
by fwaSva diflerant mednla and otbore . 
baj^tli^tamoaa In proportion and 
th& ^ A orlglnat maouacrtpto ante 
gr^ipto niof %ortralta bring to tb# etody of 
thgtp<«*>*B«neh that {e parwaat Aad 
110,-464 dm maUtomatlcbuM ot tha Bam 
r)jto<4Bltill tilth tboaa of the Waet there 
litoradiitB aa mannwirtpto of . 
tte trMfc Ot Btotokaim, the gnatoat of 
atolM lltotito gmflwmiAlotoaa, who donr- 
JiMkiMtol oNdory. aeA 

BUhitotolal to 1041* and 
‘‘ jtotoitr^* 

ore toMinflto "t *Wiot 

papyri, Ibd former 
mamMdrtpk aatant 
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SclMitific American 


*9 


lOtmeMe* fnm wvtD- h 

bMk aciln t® Bwrap* tr tba Arabi. la “^h"VSJ;' •"* '"**^ '*■' 
atriklnglr lUoatiatad In an Arabic manu* SkST’rJk,'?''? i“ hIST*" 
•erlpt ot Ue famona mathcmatli-lan of Sj*;* J' J **^* - 

Alexandria, Bnelld, (he father of ■earn ^ urK»ii.5 

•trr, whldi datea from about 1100 A D ta? ■iii«niii>. iii|i 

and U thoncht to ha the oldaat earvlTlag « m i-.rk^r 

manuaerlpt of thli ireat work But a liluik 

Eaeltd went eyen to China, and . 

Smttli baa a Cblnaae tranalation by Mat rw i w jow. 
too Ricci, written about 1600 Siiint ^lolne (nior 1^*11 r 

With the rerlTal of leamlnK In Rurope £{!??& w-iiiw , "a 'a^eim 
the Arable BianuaDripU were tranalated '’"■iuii?*'*'™'" “I'l""",*" 
into LaUa and there are In the collection J,,". 11 

aereral editiona of tba ftfteenth and ata 

teenth centnriea. With a brief reference Hhil' iViue maiitinc iT^u 
to the caat* of the Babrlenlaa authematl "‘i 

cal tableti found at Ntppur, and orlalnal n wiI 

cjrlindera with matbamUleal InecrlpUona «;,■», J f '43 

In i.unairorm rharaetara It la only poa- »^»h.a»r 

■Ible to mention further the material ac- eniriir rir rnin tmmer tu 
cumulated for the atudy of the growth of auaifmiia nr''k!fh"t««ii« 11 
rarloui number vatama eapeclally among KwhSCI« m >1 n-ar-i.t 
the H Indue, Arabe, Oreeke Romana, and Ii.r!!nr‘lr*ii4 wniiai 

Cblneaa Thli la ihown In the reckoning ,r,„{ Kirty iiaTii,. pmaun- 1 
countere. In the money. In atringi of ilnt.iuw^ kniWaih* e “vm 
beade for ornament and for rellgloui uae t!wi » i J^rZi n 
and in variona commonplace ertlclea, iV.’« 1 

where the growth of the realUatlop of 'tMSlnutM’lpeiiaw 

numbere end the development of the num ,^',1^ irauamiurr •■■■.iia 
bereenml.typined . -...anun,- 

It would Indeed be herder to And a rkioi^ h r 1 aiiandor 
more Impreaalve or direct way ot demon Tb'mih^ Tra^Ti'ifa*' 1 o Wa 
atmting the part that Tnathematlm ban rlll^ 'i‘ 

played In the development of rivlllutlon Jjy, 
and knowledge than by a atudy of Prof Tira .laa^il.- a*''s 4*( 

Smith a unique collection ehlch appeala Tire i»cih^ 
with quite ae murh force to the raeual tiIT aiii^i' j* ii narrit 
obaerver na to the itudent of matbematl ^.ilrre’^uini nmihv^n t 
cal eelmioa. Krrir'iHl: j'B.t« '* 
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TKX UlOTSIO LOOOKOTIYX Of TU rUTBU 

The aniiouDcement hu recently been made that the 
New Haven Railroad Company la about to extend Iti 
electric xone rroiu Btaintord to New Haven a dietance 
of over forty uillea It It iiudentood that In all Its 
oaacutlal featuroa the oania ajatcni will be employed 
at that which hat now for nearly two yeart been In 
eucreoaful operation from Stamford to New York, and 
the announcement la taken to Indicate that the bold 
erperlment whirh the New Haven Company made In 
uqulpplns Ita four traik trunk line with an alternating 
tiirrnnt plant and overhead conduitora tranamlttliig 
current at 11 non volte directly to the loromotlvct hai 
proved to be thoroughly aucceoaful TbU Important 
extenelon of the electric rone la particularly algnlOcaot 
In view of the fa<t that contempuraneoubly with the 
rhaoge of power on the New Haven ayaleiii tba New 
York Central Hoad which naea the aome terminal 
otatlon at diind Street New York, equipped lU own 
tour track rood with a direct-current ayatem uaing 
6511-volt direct current and that the two roada have 
been operated aide by side under practically Identical 
conditlona 

Under eoib ayatem ollernatlng current of high ten 
Blon la generated at a central power alatlon On the 
New York Central line It li alopped down and con 
verted into direct current In aiib-atutlona On the New 
Haven road the tranntomiera are carried upon lha 
locomotives themselves, each of which therefore may 
be said to act as Its own substation In the latter 
case there la the disadvantage that there la a great 
Increase of weight In proportion to the power dellv 
orod to the axlea This la ahown by the tact that, 
whereas the Now York Central locomotives can de¬ 
velop Z,2no horse-power for s weight of 103 tons the 
New Haven locomotives can develop only 1 000 liorte 
power on 107 tons Conaequently, It la necessary to 
employ two locomollvea to make schedule express time 
with a New Haven express train of from eight to four 
teen i are whereas a single New York Central locomo¬ 
tive can hnul tba same, and Indeed an even larger 
number of cars and malnlaln the acbedulo 

HecHiieo of the fact that the New York Central Com 
pony has not as yet extended Its electric tone be¬ 
yond High Bridge which la about seven miles from 
the 6.!nd Street terminal no opportunity has been 
attorded to teat the behavior of the locomotives In 
hauling heavy trains over long dtsUncea, and the 
quvation baa been raised aa to whether they will be 
able to aland np to this aerTioa with the same regn 
larlty os has been ahown by the New Haven locomo¬ 
tives, which hava been regnlarly making the run of 
miles to Stamford withont developing any trouhia in 
the way of overheating of the moton, etc. 

Up to the preeent time neither company has shown 
any dll^ltlon to make public the details of tha cost 
of ogalNttton Both have declared that In point of con¬ 
venience and regularity of asrvica the electric has 


to more than offset eny Increased coat due to the heavy 
Inltlel outlay It Is certainly algnlllcnnt that although 
the mechanical, electrical and Indeed all the physica’ 
elements of the InetallaUans have bean made pnbUe 
with aurprleinff candor, ahaolutely no dtfnlto atato- 
men! has been given out as to economy of operation 
It Is to be hoped that In the tntereota of electrical 
■Glence and for the tartboranca of thla moat Important 


quoetlon of the otectHflcatlon.ot gtoam ifkUnpd«K Ot* 
two eempanleo oonoerped vfttf ooftaont at an sarlr data 
to pnblisfa thia •tgarly awattod Infonnatton. 


In raising tha dlsplaeeaant of Its batOaaWpa td 
28,000 tons, the Onited Mates goYenuneat hag pro¬ 
duced a ship which (ae aseeeda the largaaf epata- 
porary battlaahipa built or building of any foreign 
navy, not even azoludlng Qraat Britain If the new 
veaaele are construoted with a rapidity equal to that of 
tba foreign navleo, our navy will poeaeea In tha ‘ Wyom 
Ing" and her stater, at the time of their completion, 
tha largeat end moat powerful battleehlpa afloat 

Thla extraordinary Increase In else brings With it 
soma serious reqMnalbllltiaa, promlnant among which 
la that of tha provision of drydocka cBpabla of accom¬ 
modating thaae monatar veaaals, not manly whan they 
ara loaded to their full displacement hot when, aa the 
result of tba terrific wounds which even a vIotorlouB 
‘ Dreadnought" of the fntnre la bound to receive the 
veeael may have mink aome six or seven feet below her 
moxlmuin draft 

Tha foreign governments, notably Orest Britain and 
Germany are folly allva to tha Importance of this 
quaatlon Greet Britain posseasea on her eastern and 
southern coast eight drydocka which are available for 
ablpa of the Dreodnongbt* claoe, and four are In 
courae of construction thia eattmata including both 
government docks and those ownad by private ship¬ 
yards. On the west coast there are ils docks, making 
eighteen In all, whose depth and entrance width are 
suflklent to nn ommmtate the largest battleehtpe Ger¬ 
many has under eonstmeUon or already completod 
lealve docks of the raqulstte rapacity 

In considering our own docking facilities It will ha 
uell flrat of all to sute tha dimenaloua of the 96 000- 
Ion ‘ Wyoming “ Her beam will be 91 feet inebea. 
her draft on toll load dBIflarrment slightly leas than 
30 feet and lha length 586 feet At the present time 
the depth of water over the ellla of our largest dry 
dorks would be sulllcleat to float the ‘Wyoming’ over 
the sill on her full load dlaplarement only at high 
water and even then with bat a alight margin to spare 
The navy )ard dorks that <ould occommodata her and 
their depth of water over sills ore Portsmouth, 30 
feet, Boston. 30 feet 7^ Inchea, New York, 33 feet 6 
Incbee League Island Po. 30 feet Cborleetown, 36 
feet, Mare Island 30 feet, Puget Bound, 30 feet, and 
the new Pearl Island dork, 35 feet depth at Hawaii 
To these must be added two private dorks, una at Now 
port News and another at Ban Franrlaco, each with a 
depth of 30 feet The rest of the naval drydocka. 
seven In all, are either too narrow or shallow to admit 
the ‘Wyoralng” at fall load draft Tba new docks 
wblrh are now under eoDetrucUon or have lately been 
completed were originally dsalgnad to taka a battle¬ 
ship of any alze, hut the dUnenalons of onr ships have 
Increased ao rapidly that It beoomea an Interesting 
question as to what claarancas of breadth and depth 
these docks would offer. If any. In docking the 
"Wyoming " 

We understand that the Bnraan of Yards and Dookn 
has been endeavoring to keep pace with the work of 
the Bureau of Constmetton and Repair and that de- 
algna have been modified aa fer as poaalhle to meet 
tbe new rondltlone The most Imiwitant conelderaUon 
Is tbat of dspth, since tha Injnries which a warship 
must ■iitfer In an engagement will In all probability 
Involve a certain amount of perforation of tbe hull 
and aUrtlng of aeoma, at or near the watarllne, and 
the entrance of more or leas wafer, involving a pro¬ 
portionate Increase In the draft of the ehlp In a dla- 
cnaelan of ible aubleet, as eSeotlng tba British navy, 
our contemporary, Bn^neerlng, estlmatee that If the 
boiler rooma of ona of the British ''DTeadnoughts" of 
20 000 Ions displacement were flooded, her displace¬ 
ment would be Increased about 3,500 tana and about 
five feat would be added to her draft, and U the 
engine room and side compartments wars alM flooded 
tba draft would he Increeaed seven feet above the 
original draft of S3 tart It la coocedad to b« possible 
that even the wings might ha also flooded In addition 
to the engino and boiler rooma and tbe dkip still rt- 
mala afloat. In which case tha dlspUcemant woakP 
be Increased from 10,000 to 88,000 tou sad tbe draft 
from 16 to W fast 

Now at her mean draft our own “Florida'’ draws 
38V6 fast, and at fpU load dlsplaeanont about SO^fOat 
It la conoalvahle that at tha cloae of a flares angola- 
ment with a 'n>rtadMght” of her own power, whoaa 
guns were carved by aucb weli-tralnad ertwa as aro 
foond In tba navlao of one or two of tho loading naval 
poweia, the "norMa," even If vloterlooMk AWit lat 
back Into hather ^wlng 16 or 96 feet e( water fa 
thla eealHtlon oho would bo barred from ovary oiMi Of 
the drydocka whloh wo ot praooM poloaM, aa« fafaro 
oho eoqld bo dookod Umpervy oofforfatM ^r9a!Ufii/r$ 
to bo bqllt aad n part of tbo wMsr poltipia 00% 

H may bo MOd la answor fatfaa 
to giro to a drydoA a graatw dapfli faan Out of t^ 
ontraaoa Oh a an o l i to Bia harbofi o^|«rtlq wkUk 1^ faj 


tty atoo^tofa fa farooiitUi^ d ta ljftd fa 

-dMnafaH 

roili haa hon da^Naad It fa.fa'ffafatfafl 


tofao 
Now VOilt 
la tho 


orMnto yaMi, a dot nwaMl t» fan 
ahoirid load io tho eotmtroeatoi otall flfaMUafa «rp 


graatar than tbs noads ot tha hour would gowM to oai| 
for At tho aamo tlmo it la only fiat fa tM Boroao at 
Yards and Docks to auta tbat oor prfaa nt diyflbofc 
I an fairly oomparahia with tUoot of 


m BAnvATi «r rmt wikwr 

Amartca still eontlnuaa, by a wlda mMltB, to load 
the world In the metent of Its railway ayotsol. Out of 
a total of 666367 miles of railroad to Us wbelo world, 
268,056 mllaa are located In NorU Aawlca. This U 
but lltUe leas than the total far the three eea tlna B to 
of Europe. Asia, and Afriea, Bhmpe havtog 111311 
mllaa, Asia 56,896 miles, and Africa 11319 mttao. a 
total of 376,169 mllaa for tho OM World, Booth 
America has a total of 96,911 mllco, and Anotsalaola 
of 17,700 mllaa ef raUread, whtoh added to the flgnree 
for North America, make a grand total far thf No* 
World of 880,669 mllca. 

The abore flgnree form part of a report eoinpllod 
by the Prussian Ministry of Fnhilo Works, tor tho 
year 1907, which shows that, compared with the pro- 
vioua year, the largest peroenUge Of Increase Is thnt 
of 608 mllea or 5 7 per cent In Africa, tollowad to 
7,637 mllaa, an Increase of 3 per cent. In North Amer¬ 
ica, and 8,617 mtiss, representing an Inera a aa of 1^ 
per cont In Europe Tho groateot amount Of conatrtw- 
tloo In Buropaan conntrloi waa that in Rnooin. whara 
1 685 miles of new track were hnllt, France was next 
with 631 miles and Germany hnllt 611 mllea The 
largest additions In Asia ware made In Britlah India, 
where 609 miles ears hnllt, China coming next with 
666 mtlee In South Africa, the largest addition was 
In British Boutb Africa, where tbe mileage woa In- 
(rased 514 per cent by tbe addition of 359 mllaa 

During tbe decade from 1897 to 1907, there woo ex 
traordlnary activity (n the huUdlng of raUroada 
throngbout the world, 140,137 mllaa M now railroad 
tretog built In tbat time repreeentlng'an Ineraaoe at 
28% per rent The largeat gain waa in North Amdr- 
lea. Tbs eutlotlcs ot 85 per cent of tbe railroada 
owning the total mileage given above show that there 
Is a total capital Invested of nearly 141.000,000,000 If 
the same rate of coat has obtained In the railroads 
of which Btatlatlca were not avatlshle. the total out¬ 
lay on railroads, from their Inception to tbe pranent 
time, moat ha nearly $50,000,000,000 This would rep* 
reoant an Investment of ehont 9SLB0 tor onch Inhabt- 
tent ot tbs globe at tbe preeent time. 


THE miimYi un or nn. 

The directive senae which la poaSetoad by baas to tha 
object of reaearchas made by 11 Gabton Bonnier, ot 
Parle, and be seems to prove^'Uat boas peaaaas a spe¬ 
cial senae like tbat of carrltr pliaona. Bess can fly for 
two mllea from tbe hive add are then able to return 
alter gathering their supply ot bonoy Langatroth aad 
othen tuppoae that vision cornea fato piny and that 
baas can sea for a great dtataAce and can slap note ok 
jfcts on tba way ao aa to And their path. Othan, wMh 
Dadant, auppoee that the beea ara guided to fae mm* 
of ■nell, and that they can amall llqjran at dlataw^ 
of IH mllaa. Tbe anthor makaa axparlmeato to gCOto 
that heas can retnm to tha hive.withoat nalng oltbsr 
eight or odor Aa to light, ha takaa haaa to a diatanoa 
ot 18 mtiss from the hive, in fl closed box. They al¬ 
waya fly back to the hive when relaaaed Tho latoo la 
tme when their eyes art covarad. ao that algto to mk 
eaaentlal As regarda odor, a x psrima u to g eaaa to prove 
that bsao ptrcelvo edore at anly abort d totonto o Wb«t 


organa, BeaUta, whto tha bfahaa of man (antoitm) 
aro iMtoTod onttiMy, tho beoa wBi rafarnto tho him 
Mt Bonntor faSkw the toUbwhig-axporWtoBt’ A6 fM 


feet ffam tho t(tto fa 


« fa ptooiow anpgty oC sad 
It, profaattog to and (fato tfa hfajk 

. -^ 


Bndi boM ho matfca 

thaw^aoM aaaeondanpply ottomottfa . 
fanoo from Uo hivo, hutr apaeaff Wt fa fafa frofa ^ 
• notr iiiiMfai fa faa fafM 
itfasfaaitoiiQllfaiNfaf 

hfa fa totofa fafa* fa fafL 
;faW9hga_itoM atoh'fa 


a fafapoint. fad fasW 
the gfton amrVad- m 

Bi«taapp(r«hfat 
_ twa.dMiact aato 

' fat. fa 
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ttw'Oitif'AUdiahDit* few Mm mi & 
ttnv'toni 4lM bom t&« stt^ t« tba M#, l( w« «io«pt 
tkt <*«mf tf TP«^ Spit at: mimtli vt OImh^ 

M»t< and a ohasMl iridta of too hat 
.OfitoafM fD«i MoHoarr tbe ebauwl la to bo wMamd 
M tfe ^tfarlda aa aneboiaao far ocaannoli^ mawla. 

' f pripipltatlon of tho rainy leaaon la 


4ai«tlb«, on tlia Panama Canal Tha rainfall In April 
waa AM Inobw, In May It waa »JS liudiaa and the 
aati^aatliM hn from MM.atP rub'o yarda In tha for- 
Btr to MM/W6 nublo yarda In the latter mnnth There 
if an IncraM bowevar. In tha total amount of con- 
orata laid, vhlOb llASd cohlo yarda In May aa 
aialat 7,*78 onblo yArda In April 


Vha avaufo apaed for tha traneatlantlr paaaage la 
now within oil knot of tha 86-knot mark On June 
flat, the "Mauretania” on her paaaaga to the eaatward 
paaaad Brow Head at g A. M, harinR maile the paeaaga 
fiom tha Ambroaa Ughtahlp, 8 Jidy Hook, In 4 daya, 
17 honra, and 81 mlnutaa The aunceaalra day a mna 
were MS. AM. 808. 808, and 884 mllea. The total die- 
tanea le 8,837 knota, and It waa corered at an average 
hourly qtaad of 88 88 knota. 

Thanaw United Statea ahlpa of the ‘Dreadnought* 
type, among other noveltlea of conatmctlon will cm 
body three electric paaaenger elevatora. They will 
hate a lift of a little over twenty feet, and they will 
he ndhd mainly by the watch omcera whoae duty takea 
than from flrerooni to flreroom The elevatora are 
rendered naceaaary by the fart that there are no doom 
between flrerooma on the new ihipa The flrat ele¬ 
vator to be naed in the United Btatea navy waa In 
atalled on tho hoapital ahip ‘ Solace” during the Span 
Mh war 


Tha wortdwrlda foiling off In buelneia In 1908 made 
Itaelf felt In tbn traffic through the Suei Canal Dur 
Ing 1808 there poaeed through the canal 3,79G veemla 
of 13,833,383 tona net, a decrease of 473 veeaela and 
1,086,161 tona ai compared with 1907 There wai an 
Increaae In tho alae of the Individual typo of veaaela, 
and the average time of paeaage, leventeen hours and 
twenty-four minulea, waa the heat that had been made 
In any ymr alnre the canal waa opened 
It la naderatood that a maforlty both of the Cana 
dtan and American Commloalonera of the international 
Watorwaya Couinisalon will recommend that a dam 
be buUt on the Niagara RIvar, oppoalte Buffalo and 
FVtrt Brio, for the purpoae of niaing the level of Lake 
Brie. Is the autumn of every year there la a fall of 
about two feet in the level of the lake Tbia reduc¬ 
tion of avsllahla navigation depth Mrlonily affecta the 
ihipplng Interaata, and with the locraaae In the sine 
Of varaela It la beccmlng a menace to navigation. The 
aatimmtad ooat of the dam la abont 86,000,000 
Tha iroarth In alas of staamahlpn and In the coat 
of labor and the materials of their eonatruollon has 
eaosed a great Increase In the total cost of Irons- 
atlgntle iteamialilpa during the post decade Thus the 
‘ Kalaer Wilhelm der Oroaae,” 1897, cost a little over 
83J(eO00O. tho "Ocoanlc.” 1899. 88,000.000. the 

“DavBobland," 1800, 83.860 000. and the “Kalaer WIl 
tielB II.” 1803, 84 000,000, while the eoUmated coet of 
the "Manratania” U 88.760,000 Tho moat fruitful 
oange of tho Increase In coat hoa been the eShrt In 
eaoh ship w ontdlatasce her predeceamr In ipeed Thti 
hat lad to an Increase In the engine power from 30,000 
In tba “Kalsar Wllhobn der Orosaa” to 70.000 la the 
‘ MsureUnlk." 


__ r who has recently made a tour of the 

watorwaya of the Middle Woat, to gather data rela- 
Uva to proQaaad waterway iinprovemonta. Informs ua 
that ho was agtonMhed to find what a large amount 
of frolghtlBS to dona by Indivldnal atorokeepera and 
aaultor mStchants In lanaehoa propelled by interna^ 
eornnhitton motera The country atortkeeper, living 
on the hanks of rlTan and canals, has found that he 
CBS Ship hto own freight tram tha wholeaale dealer 
asS SIstHbote It to hto retail enstomera by motor 
he^ at A enat far balow ttmt of any other available 
SM|M of Sanvayasea. 1%ara to In thto tact a anggaa- 
tfon e( Mtore nitofnlnem fw abandoned eaiinto in 
whtob the draft to UmiCed. 

rutfffrnmt of the etaiMe Bariory Park at tha aonth- 
grn Ha n ha ttw t Igiand were ^Ihly rmnladod 

jaimr days of "Amarkia” eup Yaolnib whan 
tkaf aMr% (tang of Park Dapattmeat rlggara holatliig 
a amr ftogpeaA wkMt tariwd out to ho 

- - ^ ^ 

t to hnllt of 



of tho maat to h 
-in itn traek^ the topmast 
, W i»at above the 

“ksh- 


Setentffic AmtMeiux 

SLCCTitlClTY. 

A aowal grounding device to now In tha market, 
which to made np of a number of double eonvex dlska 
aeoured to a oentrat rod of a conduoUva material The 
dtoka are non-metalllc, but are formed of absorbent ma¬ 
terial which retains moisture T^hs advantage of this 
grounding device to that It Is not affected by adds or 
alkalis, so that It provtdea a permanent ground con 
necllon of high capacity When the device to placed in 
the ground a pallfnl of strong brine to poured over It 
and aa tho earth to filled In over the disks more salt 
water to added eo an to Increase the ronductivlty of 
the surrounding earth 

The raoeat agttatlou In the Southern States in fsvor 
of electric headlights on locomollvM has led to the 
design of several very efficient turbogenerator sets of 
tuoh design that they ran bo placed directly on the 
locomotive bolter and he driven by etcam taken from 
the boiler A very compact oulflt of this type was rx 
blblted at the recent Master Car Bonders and Master 
Mechanics’ conventions In Attantli City Tho turbine 
Is of tha Impulse type, consisting of a single wheel, 
provided with re-entrant paths for the steam which 
receives nearly Its total expansion at the uoxslea. One 
model shown waa directly connected to the headlight 
ft supplied a current of 85 amperes at a tension, of 70 
volta 

A mlaor staiidllig at the hultom of a shaft £ EDO feet 
hclew thfl aurfsie of the ground In lh« Clmir Crock dis¬ 
trict, Idaho, ran carry on a tolephonti < onversatlon 
with Chicago, uays the BlertrlLal Review and Western 
Electrician However only a mlnir can leluphone In 
such surroundings owing to the noise of the drills 
and other machinery In operation all about The tele 
phone Instruments used In the mine ara of special con 
atrucUon to protect them from dampneeu There le a 
regular telephone syateni connecting over one hundred 
mines In the Idaho BpringMIatrlct all of which mines 
are tapped by an underground railway through which 
the telephone wirea run 

nie Snt electric locomotive for the Detroit River 
tunnel has been completed Thto locomotive has a 
weight of 199 OOA pounds It Is of the artUulated type 
It la provided with four motors each adapted to de¬ 
velop a tractive effort of 9 000 pounds at 12 nillea per 
hour The maximum speed of the locomullve Is 3B 
mllos per hour It to provided with the multipic-unit 
type of i-ontrol, the motors being so arranged that 
they may be operated fonr In s«rloa four la parallel 
or two In series and two In parallel Tho system of 
control makes It possible to start a train so gradually 
(hat the motion to almost Imperceptible This loco¬ 
motive to one of six which have been ordered for the 
liinnol, and Is designed for use In hauling both poosen 
ger and freight trains 

As a substltnta for large condensers using paper, 
glBos, or mica tor the dielectric, an elmtrolytic con 
deaiwr bos been devised which conslste of aluminium 
electrodes Immersed preferably In ommoDlum bor 
ate. Magnesium or tantslnm electrodes laii be noed 
but aluminium to preferred because U Is cheaper 
The current acting upon the metal causes It to be 
coated with a thin layer of oxide but this oxide Is 
very porous, and In the pores a gas la formed wblih 
eorves aa a dielectric between the metal and the electro 
lyte. The reetotance of thto gaecous dleloctrlc In 
ireaeee with the tenelon up to a certain rrltlcal point 
Rxperlmente have been mode wPb varloue electrolytes 
and It was found that the critical tension with aulphato 
of soda woe 40 volts, permanganate of potaoelum 113 
volts, bichromate of potaaslum 132 volte silicate of 
soda 416 volta, cltrsto of ammonia 470 volts borate of 
eoda 480 volte, and citric acid* 688 volta. Tho bat cf 
feet waa that of ammonitini borate with a ■ rlllcal ten 
Sion of 408 volte. There was quite a loM of current 
with tenelone above Bu volta 

Ose of the principal probleme conildeicd by the Id 
ternatlonal Meteorological Conference In London tost 
week was the qneeUon of wireless marine weather re¬ 
porta. Prof WlUii L. Moore, reprdbentlng the United 
Statee, urged the neceeelty of adopting regulations 
that win oompel a ahtp beyond a certain tonnage to 
carry wtreleee Instruments and operators and to take 
at noon Greenwich Ume a dally oheervatlon of tha 
weather Obaervatlone received by a eblp would he 
traaamltted to other veeaeta ao that by meana of such 
retoys the weather conditlonc over tha entire ocean 
would In a tew mlnutea reach the oentral meteorologl 
cal offioks In the United Statee BngUnd, mace, Ger- 
many, ud other Interested nattona. Foreoaats could 
then he mode and dtotributed to the vaasele hy wlre- 
laas telegraphy It to believed that a universal ayatem 
such as thto would be a graat factor in earing Ufa and 
property both on tokd and at aea. The conference haa 
adopted aa tatanwtloaal weather elgnal eoda. Hera- 
tntora Ameriraa vsseeto have used flags by day and 
ll^ta tr nl^t to convey etorm vntrningi wltHe other 
natlena have naed halle and eonaa. Now any one wlH 
be AUe to read the weatbsr eigaato, no matter what 
hto narionaltty may ba« 


SCIENCE. 

Aoeordtog to a recent report of the biological eurvey 
of the Department of Agriculture, rats dsstroy annu¬ 
ally 8100 000,000 worth of American grain It to eitl 
mated that one rat will cal «« cents worth of grain 
In a year while of oatmeal It will consume 81 80 wortb 
Rat proof ennstrucUon cepeclully the use uf concrete 
foundollone Is urged as well u eome rational method 
of disposing of garbage and storing food 
Prot John A Brestasar of Allegheny calls attention 
to a peculiarity of the solni t(llpw^ of Juno 17th For 
h few seconds It wns an annular cillpso then a total 
eclipse and Anally on annular eclipse again Al 
though we have records of annular eclipses for four 
hundred >c*ars and of total ncUpsca for Ihousauda of 
yeani Prof Bniabear maintains that this Is perhaps 
the Anil ociurreme of the kind 
Wia excavation of llio Mcnelnon, the reputed tomb 
of Menelaua and Molen has brought to llglil some 
Interesting Mjerns-an. relics unong them traces of 
frescoes fraginenls of pottery bronre and lend votive 
offerings beads doubla-hcaded axes terra-colta ob- 
Imts and the like The Mnnelnon Itself wan probably 
built about BBC In other vvords, alx hundred years 
Ister than I ha traditional period of Menelaua 
Dr WIUlsiB Tell Rndlloh baa brought to the notice 
of the Health Board of Hoboken N J a plan for ex 
lemilnallng the mosquito which consists In planting 
mosqulto-rlddon Irsita wllb anniln TTie plant Is a 
native of Africa It In a ahcirt time covers marshy 
land with a layer threo Inrhea thli k thus both suffo¬ 
cating moaniilln larva and preveiilliig the living In- 
aeclB from depositing IheIr eggs In the water The 
plant Is said to have been used with some sinceaa In 
the Oerninn inlonlos of Africa 
In a prooasa recently patented In Germany for the 
regeneration of viihnnized Indio rubber fragmonlg 
of old rubber ore mixed with from one-tenth to one- 
Afth their weight of aallln aud the mixture Is heated 
until It beconioR fluid The special advantage of the 
procesB Is the ■ oniparntlvuly amnll qnsnlllv of solvent 
rcMiulred Tho regenerated rublter Is said to be lllUe 
Inferior to new nihher In elasticity and other proper 
IIph II can be vulianlred In the usual way and ran 
tifterwsrd la- regenerated ngnlii by Ibe new process. 

The dangar of explosion of mixtures of air and 
combustible dust Is well known Explosions of thto 
iharailer occur in flour mills ond frequently In coal 
minus Mixtures of air and aluminium powder are 
very liable to explosion The inmbusllon of aluml 
ninni powder produces a very high lemperalure On 
this fml Is based the process of aulngeuous woldlog 
of Iron rails wblih Is kouwn as olnmlnothermy Re 
eenlly In a fnetory near Nuremberg where a metallic 
surface Is givun to paper by means of alumlnlnm itow 
der the breaking of the globe of an Inclosed arr lamp 
(Ullput) caused an explosion which killed two men 
and wounded several olhcrs 
Bzparimsots were recently made In France on vnri 
ons preservallves of wood Including carbon Ileum 
Avenarlus i arbonileum 1 yon gns tar, microsol lysol 
antimony unllgermlne nnd hvdmllunrlt acid It was 
round that tor spriiif beenh poplar <»k, and Aleppo 
pine exposed In Ihc ntiiioeplure the best proeervatlves 
ore certainly the iiirlsvnlleums gns tar and mlirosol 
The other suhslanci's i xnniliieil produced absolutely no 
elfsrt These seme preservatives tcarbonlleum gas 
tar and nilcrosnl i are also most nffiracloiis for the 
|)ri>servBtlnn nf wood In the confined hot air of mines 
Aullmonv and hydrofluoric acid are leM effective 
Fonaol has been recommended as a fly poison by 
wiveral writers who have studied Its action sail the 
best method of using It It Is nucaioiry In order to 
obtain good results that the formnl sbnil be swallowed 
by the Inset t hence the flies must bo attracted to the 
poison by mixing with It an jppotixlug food and by 
spreading the mixture over a large surface Honey 
has given poor results The best mixture to that of 
forinol with milk The best reaults are obtained by 
using a solution cootslnlng 16 per cent of the forma 
Una of commerce 20 per cent of mtik sod A6 per cent 
of water, placed In large flat vnaauls Most of the 
dead flies fall not within the vesaele but around them 
sometimes at a great distance 
As toteraa t lo B sl agreement to reported between 
Euginnd France and the United States upon a unit 
of candle-power of lomlnoue Intenally to be known 
aa the International candle No change Is mode In 
France Which adheres to the boapie drrimiilr nmni 
nally onwtwentlelh of the vlolle or molten platinum 
standard, bnt actually 0104 carcel In England what 
ever small change may have been actually Involved in 
covered by epeclflcatlone of the national pentane flame 
standard by refsrence to tha amount of moisture in 
tho air of tha photometer room In America a reduv 
tlon of 18 per cant In the standard of candle-i>nwer 
maintained at tho Bureau of Standards will be In 
volvsd a change eepabla of being observed only by 
trained photometrlsU. 
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Th« iDciemalns demand for rubber In ibt eBTloua 
mannfattum of the present Ume makei the bualneiM 
of lU irolu II n one of the moot Important of modern 
enterprlBM Not only le tl e natural aonr e of tbe lui 
oacerly aought and arefilly guarded but e0orta 
for the cultivation of rubber bearing plant! are recrtv 
ng attention In any parts of the aoild 

The rul ber of rammer e la lorlved from ^ number 
of dlftrrtnt plant! In tact there are many plant! of 
iiore or lea! Importan •> from lie atanipolnl f the 
qiontlly and quality of tie lie they pro luce 
Among those lose gei er-i Iv 1 now s a Mcvlcan llant 
ailed pvovvle (prono need toy lie) which la IdentI 
fled botanlcally as f’orll CT m arpmlal » 

The guayule li a deeeit plant Tl thrives In those 
region! of relatively little rain throi gho it the r orthern 
half of Meal o ai d the nilghboring areas of Teias It 
In a an all ahr b tree-llke and rarely attains a height 
Of four feet or a stem diameter of more than 11 roe 
Inches a leaves ar sma I and of a silvery gray 
color when e Its speclfl name arpeu Hum The plant 
prod ices an all yellowlil g een Ho er I cads cons stli g 
of many min te florets oily five of vhlrh In ea h head 
are capable of 1 reducing seeds and ea h of these onlv 

Most of the r bber of omraerc Is prod ed by plants 
harli g a milky Juice or latex os It Is called In which 
the gum la f ind Tie Ir es are tipped bv cutting 
Into or through the bark an I the latex is tolle tad as 
It flows down In the guayule plant no latex Is pro 
dneed and It 1 1st be subjected to an ei tlrely different 
process to ext act tbe rubber This artlclo occurs In 
the f rm of minute microscopi granules deposits I 
thr I gl out the tissues of the stem blanches an 1 
roo e I ut eaieclally In the bark of these organa If one 
will take a very thin section f the stem or branch and 
examine It 1 der a lens he may see mu I of the tis 
sno densely crow led with email dark colored granules 
In thpse gran les deposited within the living cell is 
the source of tl e rub) er to separate wH h req ilr s a 
sp clal process 

Methods of extra tion of giayule r bber differ 


Boms obtain tbs roMm by tritoratlon of tbs plant gnd 
a subsequent mors or Issa msebanleat p r oesia otltm 
by msans of solvsnts aeparmU tbs gum from tlasnsa 
after grinding thsnt But tbs details of tbe procssa are 
kept secret the pnbUc not being admitted to tbe tao- 
lories which are surrounded by bigb walls witb armed 
guards at tbs gatsa However several proeesaea are 
des ribed by Dr F Altamlrano* in the Boletln de la 



Xxtra large gnaynie bosh 


Sc rctarla de Fomanto of Mexico One of the methods 
consists In first crushing the plants by grinding them 
It a ma hlne In which they are tumbled among hard 
atones until thoroughly pulverUed and the gimmy 
aulstance collecta In lumps with a ceitain amount of 
wooly tissue To Isolate tbe gum this material la 
tl ei boiled over steam n an Iron vessel w Ith a double 
lottom and the woody partlclaa afterward strained 
out After this operation tbe maaa la thrown Into a 
tank of cold water again it la strained ai d boiled 
an w with caustic soda ntttlt the woody particlea are 
fi lly set seated and the gum Is precipitated by thior de 
of calcl im 

The procese of extrectlon of guayule rubber Involves 
• rrti >> lo from toUer * ots uUebyDrltalir gadlkh 
p 1 Bliad n TnponpAft af Is tIOB. 


tbswfcra tbs b»pig#I^KMftgiWng of tbs piagt 
naUTSsamplSTsB to ^BBset«i plants upmotibstn and 
tabs na pains to spa|« a^f paK TW IsMbss aid tbsa 
padtsd on tbs badbp of b n rrsa and sarrisd to floam 
plaes tor bating abd sblpoMit Ths efcsapnssi of 
labor make* It toaalbis ^ txsumport ths plants for oon 
tldsrabls dtatoMs by patt tram or wagon. Bwnstlmsi 
tbs load la earrlsd tot as much as forty mUsa fmn 
whsrs ths idant la gatbsrsd to ths rmOway statlgb tneh 
distances nsoally by wagon Tbs e hsapns M of tabor 
makes such operaUons profltabis tbs wagw of a psoa 
iHlDg about thirty ssvsn e«iu a day MsxIoBn oursney 
Tbe manutacturs of rubber from guayuls la an In 
duatiT of only rscant devslomneiit Tbo production of 
gum from tbia plant baa bean known from tbs mlddls 
of the sightesatb century Tbs Indiana wars aeons- 
tomed to make rubber bMIa by chewing out tbe gum 
from tbs bark It one takes a mouthtol of tbs bark 
and thorongbly mastleates it rejecting tbe dbraus 
paLftlcles he may soon obtain a small maaa of rubber 
the else of a pea The rubber tbua obtained la soft 
and sticky adhering to the okln as It la manipulated 
between tbo tbumb and flngor 
For some Urns no effort waa mads to maantaetu’w 
this robber on a largo scale In IflBO a Osrman otaamM 
flrat attempted to extract It in commercial quantities 
but a paying basla was not reached until some years 
later In ISOfi according to oousular reporta the gna 
yulo rubber ihtpmMit from Durango amounted to tllB 
ffl From Torreon In IMfl rubber was ehlpped to the 
value of 1917 5?1 During tbe year ending In June 
1908 tbere was shipped from the Durango ronaular 
district alone guayule rubber to tbe value of two and 
a quarter mllllona Bines then tbe business has in 
reased and Is one of Mexico s moot ^portant hiduO' 
trios at tbs present time BxtenalTe tracts of land and 
mllllona of capital are Involved In ths enterprise Tbs 
Continental Mexican Rubber Company of New York lo 
addition to their large factory at Torreon acquired 
possession of ths old Hacienda de Cedroc In the north 
em part of iho State of Zacatseaa consisting of IBM 
000 acres valued especially tor the growth of guayule 
which It support! The Madero brothera of Barraa 
(OonoludLd OM pope gg) 
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/ Ow «t tM oMrt tmpfwtut tlBM of raHorch In the 
aeM of oioetrleUr In reaent mre hia had to do with 
tb* atudr of the tUndard eell from whloh ia obtained 
h eertalo definite and conatant eleetromotlTe force 
I ndeed the atandard roll pratUcallr under 
Uw na meaaorementa of alettromotlTe 
toroe or dlloreneo of potential and lU 
•todr end InTOBtliatlon hare intereated 
woilMra at the (rent national phyaleal lab- 
oiMorlea eapeeUlly nlnce the Ctark cell 
vao adopted aa the atandard of electro- 
mothre force In the definition of the rolt 
bgr the Chicago Elaotrlcal Connreea of 189t 
To-day hot only methoda and reaiilta are 
oempared by tbeaa national laboratorlaa 
and bueana but the very cells tbsmaelves 
are Interchanged and a anrprlalng degree 
of nnlfonnlty obtained on their eomparl 
ion Now the atandatd cell in eleclrhal 
measnrementa haa the same function that 
a standard meaanro snch as a soale or gage 
has In the shop and It mutt be used In 
the tondauental tooting of a diroi t reading 
Toltmeter and In other forma of laboratory 
work where accurary In electrltal measure¬ 
ment U essential While there are elec 
trlcsl nnita on tho absolute system logically derived 
and Inter-related and aurh piactlcal units as the am 
pare volt and ohm yet It Is Just aa dlArult to repio 
duce and apply these nnlts aa It would be an Inch or 
foot without recourse to some concrete standard 


18M the Ohlcago Bleotiical Congress adopted the Clark 
cell as a standard of electninotlTe foros, and while 
lutematlonal specifications for Its eonstruetion never 
were prepared yet In the United Btatea and In ether 
countries leftl spetlflcatlons tor making the oells were 
iromnlgated and the B M P was started at 14S4 
volte at 16 deg C In the Untied Btatea type a glass 


vessel la tbs shape of an Inverted Y was prescribed In 
one limb of which was pure mercury and In the other 
m amalgam of zinc and menury On the mer ury nas 
a layer of mercury and sine sulphate paste above 


ordinarily chsmtcally purs” nutsrlali of sufllelsnt ao- 
curacy tor moat ordinary work yet their permansnea 
and durability as well as the limlla of accuracy and 
reprodoc IbllUy became a matter for Investigation 
nod thia haa continued with all the refinements pos¬ 
sible In modem physical work The purity of the 
chemicals used has been determined beyond question 
and eleitrolytlL snd other methods have 
been used to obtain materials of absolute 
parity and iiolformltv even the alse of the 
grain of the mer urlous sulphate having 
received alt iitlon 

Tbe form of cell now ma le by the United 
States Nstli ual Bureau of Bt indardi Is 
shown In tbe arcompanylng Illustration 
Vlg 1 a balf-slre tlsgram The size does 
not ntrcit tbe h M r of the tell but It 
does determlno Ils polailratlon and Its 
power to assume qnl kly the bmpersture 
of Its burroiindli ga Tbe k id w Ires are 
of platinum sealc I Into the tube and with 
In aro coaled will n thin layer of glaia to 
nearly the end Tracking at the point of 
sealing baa alwayi been a weak point with 
tbe Clark cell and this arrangement re- 
dutes tbe danger thongh the form of ves 
scl servae equally well lor the Clark and 
Weston cells 

The Relcbaanstnlt or Oennan Imperial 
I at lug Laboratory recemmonds the form shown In 
I Ig 2 In which tbe platinum terminal of the amalgam 
limb la sealed Into a side lube Into whlih the amal 
Rim IS sulked up while bllll liquid In s portable 



Pigs 1 and fi SesticHMl views of stsndaid cells 


To reallis tho fundamental definitions aod then to 
construed standards Is a task requiring the moat re- 
flnsd physical work bul once tbs units arc realized 
or known In terms of certain atandords which may be 
reproduced readily and used In tbe laboratory aeon 
rscy of meaaursment followi withont difficulty The 
standard rail enshlea us to define the volt aa one of the 
fondsmental nnlts In addition to Its general utility for 
electrlial testing Various physicists and the InvestI 
gators at the U B National Bureau of Stnndar Is have 
made a careful study of various types of these cells 
and It la their opinion that the standard cell has pre 
pondsratlng advantages over the eoulometer aa a fun 
dsmental standard However aalde from this matter 
hf defining the fundamental unit the present condl 
tlon of the standard call and Us eonstroetlon and test 
Ing present much that Is of Interest 
Tbe first standard cell or rather a lAnatant cell In 
terms of which electromotive foroe was measured was 
the Danlell cell where sine in s porous ]ar containing 
alnoiulphato solution served as the anode while the 
eathodi was copper In a solution of copper sulphate 
This call was and la very useful ae a constant sonne 
of current ae In telegraphy having nn R H h of 
abont 11 volte but as a standard It was supplanted 
by tbe Clark ceU devised by Latimer Clark in 1872 
In Its original form the Clark cell consisted of a 
teat tabs containing a mercury electrode covered with 
a paste made of mercuriona sulphate sine sulphate 
erystalc and solution while shove to form the eecond 
ilMtrode was a rod of tine In a laturated sine tnlphste 
solution and in contact with an esiess of tine sulphate 
crystals With an B M P taken ae 1 434 volte at 
1C dag 0 the Clark cell found wide utefulnese and 
varlona tmprovomente In tbe materials and form of 
construction resulted espedslly the evolution of the 
H type oontalning vensel and tbs snbstitutlon of slno 
smalgsm for tbe sine rod due to Lord Rayleigh In 


of neutnl /Ini sulphate crystale and over nil was a 
solution of /Inc sulphate Bi mewhat different types of 
construcllon wcie adopted In different loiinlrliB and 
In Germany tho value of 1 4128 volte w-w adopted for 
the K M I which It nesicr torre t than the United 



States legal value Mention here should be made of 
the Weston cell brought out In 1892 which nluie bss 
Uen widely used and eludled both Independeotly and 
In connection with the Clark cell Tn tbe Wiston cell 
ladmlum and lodmlum sulphate replan tbe zlni and 
zinc sulphate of the t lark cwH and tho change of the 
E U K with temperatnre Is so small at lo be praitl 
tally negligible her this and other polnia of advan 
tage the Weston cell with Its P M 1 of I 1026 vnllb 
Immediately found » place in the testing Isboratoiy 
Now while both of these cells could be made with 


abown In 1 Ig 2 at the loUom of the left limb Is 
weldel to the platinum lead wire and replaces the 
nieicuiy This type also has been extensively used 
Iv the Bureau of Standarle The preparation of I he 
I III ml alB an 1 the lonntructinn of these cells Involves 
lbs most painstaking rare and the following of most 
detailed dIrerllmH aol of equal importaULS Is Ihelr 
I sling In the ( lark lell eBptHlally the vailatlon of 
tl I E M I w Ith temperature requires special tom 
I eraturereglisting appamtiis which enables the tern 
peintiiri of tbe oil bilh In wbleh the cells are placed 
to be mtintalncd constant to within 0 01 deg C This 
Is install d In a basemint roenn of tbe Bureau of 
Standanls where tbe tempciatuie for tbe greater part 
of the year lan be controlled anininatically wltbln 1 
I R or 2 dig Ihe llluslnitlon and diagram show the 
niiangiment of tbe comparing baU» and tho regulat 
Ig device whlth controls tbi Umperaturc The varl 
I IS cells to be tested sr Immeised In tbe kerosene 
laths and thilr B M P Is measurid by the patent I 
c mt ter method using a very sn urste potentiometer of 
to 000 ohms reslstenre and a sonslllve galvanometer 
so that a dtfferen e of OOOOfll volt Is plainly 'ndlrated 
in the scale In this arrangement a storage battery 
arranged across the terminals of the potentiometer 
Iioviks a cometant tall of potentlsl Now by sdjast 
li g the rolls of tbe potentiometer points can be found 
wbrie there Is no deflection of the galvanomster show 
lug that Ihe fall of pnlei Hal of Ihe slaudard rell Is the 
same os that over a urinin proportional part of the 
rtsIslancM of the [ ulintlometer Both Clark and 
Weston cells thus were checked against eaib other 
and as a r suit of a large number of cxperlmenti and 
observations It was found that taking earo that the 
mer irloua sulphate was pure the remaining material 
of requisite quality loiiM be obtained readily so that 
both tyies of (ells aie reproducible to wltbln 2 or 3 
pirts In 100 000 Thije cells properly loustru ted gen 
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cnU>7 rMLh a eoaatant Taliu wtthla a tew daya aid 
their F M F can b« depended on within the ahore 
Ilmimi for at leant a rear 

The Inreatlgaton at Waahlncton hare atodled not 
only their own calla made In varloui waya bnt alao 
thoae of other inreetlaatora partlenlarly thoee of the 
nel hsanatalt the National Fhyalral Laboratory of 
Great Britain and the Laboratolra Cenlmle d Blortrl 
I ite Lomparlsi n with the tella of theae Inalltutiona 
having been made both In Europe and In Wnahlngton 
The (on lualon aa* reached that atandard lella could 
be net up by dlBerent Inveetlgaton whlih will agree 
to within a few parte In 100 000 and that they can be 
(rnatruited and tarried tonalderable dlatancea even 
on ahlplioard If ordinary prerantlona aie obaerved 

In the preaent londitlon of the atandard cell the 
national laboraloriea tan eetiire the desired tecamoy 
and n prodiu IblUty and this extending In turn to the 
secondary itandurila mnat have Its effect on electrical 
tneaHurementa If It la nut feasible for tbe national 
laboratorloe and bureaus to couatruct theie atandard 
ctlla for ordinary testing or manufactnrlng labors 
torlen It baa leen tuggisted that they nalght supply 
Ihu materials of the requisite pnilty and thus obtain 
substantial hurmony aa the mere following of the 
spe in atlons Is not dllBcnlt while leatlng and lertlfl 
cation b} I he Bureau would be a aufflcleut guarantee 
of aciura v Ihe Weston cell which undonbtodly will 
be mU tel us an International atandaid of B M F 
at tin It mil g (ongiraa though possibly without a 
legal numerical definition of Iti voltage to enpplant 
the (lark lell of the presenl definition has now been 
demonetiated os a conveulent standard and one easily 
repTodiirll le with exa tnesa It Is for ttaeee reeaona 
that many phjilclsts especially those In America wish 
that (be volt as defined by the elsndsrd cell shonld 
form with the ohm the two fundamental electrical 
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are hxld lo own or control 1000 000 acres of guayule 
lands and there aie other large Interests besides these 

Th rate of icnsun ptlon of guajule li a subject of 
Intoresl an I Iniportanci With several well equipped 
fa Idles In active opeiallon wirklig at least a part 
of the til ie both iilghl und day tl c Inroad upon the 
supply IS i matter d(mao Hug conalderatlon AlthougU 
Ihe air ago above Itcd seems large tbe fact Is that 
nlv paits ficorcd iltnatlons of these laige holdings 
a tuilly prodnee the plant the foothills especially of 
lime tone foimitlin A single factory may consume 
10 000 tons of gnayiile nhnib in \ year or approx! 
mntciv 10 tons a d ly This may represent the growth 
oa any where from . lo 100 acres of land Ihe num 
ber of plauts on an sere sad the weight of the Indt 
vldnnl plant vary so muih that no constant ngciiea 
can bo glcen One nisv Bnd on guxvule landi a stand 
of fioiii 1 000 to .000 plants to the acifl and the 
I lants welhh snywheic up to 10 pounds (very large) 
inbably th majority of the plants taken weigh dry 
from 1 tc I p iinds Ihils on an acre we should And 
frim torn lo SOiu pounds of the shiub If we call 
Ihe average yield two Ions per acre we mu) estimate 
tie area hervested it flfty acres for one days con 
H mtlnu at a laige faitiry 

IM lie Ihe fact Is patint that tbe supply of guayule 
h decreasing iiid must iilllmately be ixhaustcd the 
opinions of experts place tbe date aorae at ten some 
al twenty ycais hen e I irge ractorlei running stead 
lly at Parios lorrein 'cdlilllo and elsewhere using 
the product of no less dan 100 hires every day the 
activities of the ampe which Ihe traveler may aee In 
a doxen places lu a live Journey the bwlee of the 
shrub piled high by thi ildli g awaiting ehlpment all 
point to the speedily apiroaihing day when the te« 
torlc« must shut dow n for want of material 

This menace to tin I isliess Interests Involved has 
1(1 be n (verlookcd oi Ignored To piovlde a con 
tliuius rop upon whlit die buiinees couM depend le 
an Idea iliat hxa appealed not only to the members 
of Inli rested corporati ns but also to private land 
holders who apprecliil I tbe Income proapectlve from 
such an enterprlsi b xperiments bera and thera have 
bm tried and varlona opinions have taken form as 
lo the prospect I hr most notable of those expert 
mrnte wee that c ondu tc I at the Instance of the OSDtl 
iinntal Mexlcea Riibl i r Company who recently eatab- 
llshed au elaborate lepartroent of Inveotlgatlon at Oa 
dies Mexico and spent mu b m ney In forwarding the 
work Altbough lea than v year wm allowed for this 
large task the time auflit cd to show some tnouperable 
obtterla to the cnltlvatlon of the plant on anything 
like an economic scale 

In the Unit piece the slow producllon of seeds and 
the care required In thslr planting and tbs rearing of 
young plants make the procedure unprofltabla tram an 
economic standpoint With a poMible germination 
rate of 10 per cent of the seed sown the reUnra thrangh 
one cauM or another of the ynnni. seedlings to paa 
Ihe InlMal stages of development tbe rsnks of tbs 
} ing pianie again depleted by poet or paraNte, tht 


kn by ooeldaBts w In tko proeats of t r s w glS Btln ii 
and a tew sahasqnanl rleUalttidsf both poSsOla ami 
probable make It donMtel vhstlMr one oah eonnt on 
u much M 1 per oeat of the aaad down to Bsturs 
plants even under the most favorable eondttloaa Ont- 
tings mostly tell to grow axewt fram portloos of fhs 
roots or stems bavlng pert of the root systMn In eon 
nectlon with them and only nader oarUlu ecmdltlona 
of Irrigation even then aa In the oaa of leedllnga the 
cost of the operation exceeds its valns Irrlgstlon Is 
quite essential to the atartlng sithsr of s eed s or ea^ 
tings and In tbe snbaeqnent growth the rapidity of 
develcmment depends upon tbe qaentlty of water sup 
plied 

Rut the rapidity of development le In Inveree ratio 
to the formation of rnbbsr In the dsona Planta 
grown under Irrigation grow rapidly and attain In 
four yean a weight of six pounds or more bnt the 
lubber content in such plenta la practically ail while 
In native dealt grown plants it Is abont 10 per cent 
of Ihe dry weight If however wstsr is withheld ss 
under deart londltlons the plants grow very slowly 
and It is doubtful whether n crap could be malured 
n neb under twenty yearn Ofeouras rubber la preant 
in deart grown plants at an age much lea than thbi 
but It Is a question at what ags plants may be most 
profltably taken though certainly not In lea than ten 
yean 

Reforatatlen by natural procena most be very 
slow and aa In tbe caa of the lumber toiesta of the 
North the second growth is never aqnsl to the first 
A guayule seed In the desert hss abont ona obanos In 
ten thousand of coming up and thereafter danger 
from draught disease and accident make Ite hold npon 
life exceedingly uncertain The only hope of prolong 
Ing the bualnea teems to be ima bsrvestlng the plants 
that ths roots are left in the ground from thea new 
■boots will aria and In a few yean poalbly yield an 
other crop worth the taking How long this procea 
can be kept up | rofltabiy Is at preant unknown How 
ever the guayule rubber Industry earns destined to 
have its day and pau out 

rhe above itatemente are issued only after much 
obarvatlon and experiment the details of which ar^ 
soon to be published in a book under ths joint author 
ship of Ihe Inveetlgaton 

A 8 000 TOR TXOtnO XAOBm 

After the Quebec Bridge fell Into the river It was 
found that tbe special member wh'ch gave way had 
failed under a load far below that which theontlcally 
It should have carried Ths steel of which tbe bridge 
vss bulK was of exceltonl quality and in tbs ccan 
proulon member which doubled up under Its load 
there was sufllclent ateet for tbe purpoa if It had 
only been aosembled and braced together In the proper 
manner to develop Its full strength Tbe engineen 
who built the bildge believed that tbe box like form 
Id which the plates of the bottom chord had been as- 
rcmbled and latticed together represented tbe itrong 
cat form of consti action They believed that tbs let 
tUIng was quite sufficient le hold the deep webs or 
pistes of the chord In trne line and pnreat just that 
very buckling which brought abont tha fall of tbe 
bridge 

If we take a one inch cube of steel of tbe same 
quality uy as that in the QuebM Bridge and subject 
It to comprealon tu a testing machine It will begin to 
give way at a certain rautmum load which reprsante 
the ultimate coraprealve strength of the material If 
we take another piece of tbe some steel ons Inch 
square and six IncbM tong and sabjat it to com 
prealon in tbe direction of ite longsr axis fallnra 
will take place under a load leu than that which woa 
necsswry to datroy the one Inch oube filmllorly If 
we take another specimen one Inch squre bnt twelve 
inebee long tbere will be a atlU farther dwreaa in 
tbs oompsrative comprealte strength of Ihe spsci 
men As tbe length of the enooeulve bare tested in 
creasM thera will he a rapid decreaM la their rwlat 
anoe failure taking place not aa In the caa of tbe 
cobs by the actual crushing of tbs material but by 
the bending or bowing of the epalmen away tram Ita 
longitudinal axto If however oe tbe lan^ of tbs 
spsolmens is increased sufficient brsclng he applied to 
prevent their budlng from the etralght line they will 
carry the same maxhanm toad or nearly so an the 
first spalmea measuring one Inch on every aids 

Now In dwlgnlng steel comprcMloo mMOben, 
whether in tbe term of columns to rapport tha'walla 
of buildings or M posts or ehqrds ter steel hrMgea, 
an effort la mads to eo tie together the anglaa, plats* 
etc of which they are compoeed that tha steel wUl 
stand a compreiatve atrens aa naar aa powribto ta that 
which la necetwry to crush a (nie>iiieh. cubs of thsaratu 
stal Foimulw have bom drawn np baasd upon Usta 
to destruction of built up members of qompatmtlTrtF 
■mall slw which are used in dMlgnlng the Mg eompras- 
■Ion membstu that are too large to be MMsfi te nay el 
isttng taatliig machine All of the large bridgee whMh 
bave bsra built in till* country dUrlhg the pust tew 
yean ineludliiff the QuebM Mdge, hgm basa da> 


ilavaC tnidtu fitm attgrata rptiUMA a iN li ft li Xft; 
whra tbe teAnn uararrM at QBabao) te ia n«t 
tha cut too abinily to ray tbtt It wu dura d foiWra 
ooMtarbotlaw uadM brldga bnlldatu, taMT anly hsra 
hut throughout the whelo world. And aKhdugb rate 
aaquent InvaMlgutlon of tho hrldga pvnd thnt R wra 
overwalght and that tha lattlolag Udtloh fMMfi wpa 
llltetat and mora opanly dtstrOmtod tban In tbo juAr 
mwt of many amlnont anglnean would be oehaldeiod 
■ate praotlee ftlssttUsUetthatlttha erateWRly 
aoosptsd theory of latticing wna eomdt tha Urtfigi 
abouM not have gone down Henos than haa rtara 
a demand among hrldga englnoars for the ooulrao- 
tion of a machine large enough to take the blggsat 
(ompieralon memban and test tbem to absolute ds, 
■tmeUon It bs* eome to be nndsrsteod that eoly 
by this means will it hs possltde to draw np termabs 
which will be stMolntely reliable in tha daalgn of 
compraealon msmben of nnnaaal stoe 
Largely as the result of tbe agHstlcm of this sub¬ 
ject the United Btotes Oeotoglosl Snrvey la hfivtug 
built a mammoth tasting machine which will hare ths 
large capaolty of 6 000 tone. This powmtui plant, 
which forms the mhjset of our front page in* 
graving la now nnder constraetlen ter the 8tni» 
torsi Materials Tasting LaborateriM of the Oeo 
loglcm] Survey by Ohwn A Oennpany of Philodelpbla, 
The main pnrpoa ter which the machine Is being 
bnllt Is the teotlng of large blooha of atone uaad tor 
hnlUtoig pnrpoBM by the United Btotea govenunant 
U was also desired to obtain date regarding tha 
strength of columns of brick concrete and strnctaral 
stral Originally dealgned to take membeTt U feet in 
length tbs machine le now being built to aucommo, 
date apedmena up to 66 test in length it will bnva 
e, total weltfit of over 100 tons and tta height above 
Its foundation wUl bs 80 feet With n view to eshlbH 
mg Ite great proportlona onr artlat has shown how 
tbs mschlns would appear if It wrere erected at the 
corner of Broadway and Teaey Street adjoining the 
antheast corner of the old Aetor Hooa which Is 
shown In the illustration Although the machine haa 
a total compreralon capacity of 6 000 tons U will not 
be capable of crashing to destractlon a chord section 
of the Quebeo Bridge or of tbe recently opened Qneena- 
boro Bridge in this city The drawings of these two 
sections have baen Inlrcduesd Into tbs pictnrs msrsi-* 
to show their hugs proportions Tbs Quebec Bridge 
sec tIon le shown adjoining St Paul ■ ( burebyard and 
lbs Qupcnsboio Bridge section Is shown within tbs 
testing machine wbow length Is sufflclent to include It 
During tbe present Congrtra a bill wai Introdured 
but failed to psM aatborlstug the constrartlon of a test 
Ing machine by A H Emery who bnllt the relebratod 
eouton testing macblne at Watertown Aranal fram 
which Burb great beneOta have been derived This 
huge macblne which will have s capacity In compres¬ 
sion of It 000 tons and In tenaton of 6 600 tone will 
be able to handle speclinens one hundred feet In length 
Ite total length will be 163 feet It will be 16 feet in 
width ite weight will be about 3 500 tone and tta 
cost would be $1 750 OOO Had such a machine been In 
existence during the deelgn rad conatraettun of tha 
QnebM Bridge it Is safe to say that th# utastrophe 
would never have occurred 
Returolug now to the 6 000-toa Olsen msohlne sii 
terewlth illustrated the baa contains s bydrsnUc 
cylinder or ram of 1OOO square InchM rroM-eecttonal 
area npon which Is placed the lower platform From 
tbe four oornere of the haa extend four huge verti 
cal KT«wB each ISH incbea In diameter and 73 teat 
I InchM In length Al their upper eztremitlM they 
para through a maarive upper bead and are provided 
with tour auU which are Operated etmultaneoualy fay 
meoqs df cesring the maximum clearance between 
the upper sad lower heode le 66 teet and the hendu 
are each sis teat equare After the mttnher to be 
taetod hoe bean placed on the tower hMd tbe u^m> 
head la brought down to a nog bearing ra the top 
of tbe member and the preirare la then apMtod by 
means of a triple plunger pump oopneeted to tbe main 
hydrauUo cylinder In tbe bSM of the aeidilne belew 
the lower bead, Which to etoure gh even dtstrlbutten 
of preyauru, le tnuvtdad with h bnU-snd eocdiet bra^ 
ing The daterminatton oC tits p r M en ro Whlyh Is bw- 
lug oppUad to tha matolHr tteM is asrlved yt by 
meyra ef a set of steadyi^ leteig upon which Is 
walkhad 1/W of the total losd on the yuht eytfuAir, 
the ndnoUon bMnff seeured by omm e( s Mstby yM 
dlshhngnk The yrttyhing baste tebylyhtMd by IMBMI 
pt u utomstioslly operated wytyM, rad b is raw 
vUad with a devida by wbtoh qeuiMerwelytett ut eoe 
mUIlM peusds oaoh may ba ens Mselvely appUsd The 
myifiilite wtU attsd nm s tevt^Uto «t rassrau 
etib tote behra tin flha, und the tof ra tiraM 
ehhiy wm be dbaut «iwtyiwd ftyt yhueu tM hftf 
The msfn hpAttUlte djrtiteMr Is fifty hy 

ctH; «M htete ef the Uit^fish main nraywy 

near twran^ tesA Tl* osatrsot *y)lk ter sn sstjll^ 
«f yt MMt sawthtrd dt hfie-pay eeob ter sht le# 

fifty tofis sh^ fiir tf me |«lt ospablQ; raOMfi t6^ 




Sdwn^c American. 


*7 


A, mm 


JliaMMt.a.A.imeMuaH.r »iwl«t,«*• teMltrcrti/W 
inlfti**ilk«kaMMM(Ma«oao)MkM«v^Ml Pnf Mtamlmg 
fro* IkfOOHUiMrof Cht uUarar 
IM ■HV,^ HBMi «tit MUnr h« aot qalM Mrl; tnmftlHi 


Ti* ftHkitb dlneiwloa hM no iwl axlatencfl In tho 
MOM'in vlileh Um otUninl world tlint we know by 
nenoe ti ov eeniw hae rani nslntaBon It la a phUo- 
wnUonl ind met^^hyntenl eonception, whone notnnl 
•kliUiwn onaint bo domoantrated by obaervatlon or 
by l0|deal rooMnlng. The axtatonoe of the tonrtb 
d Im enaUm la regardad bx aomo aa In a high depae 
PIbbabla. and na famlahinc a baala for metapbyalcal 
fabtiatlgBUoa, and a naoBa of asplalnlnc aome phyal 
cal phataomami. tba. ooonrrMioa of which, bowarar, la 
not vilTBinbUy admitted. It may alao, Uke any anp- 
pantitoa, tmo or talae, be mad* tb* hypothMla tor 
matbamatloai qtaenlatioiia, which are comprehanalbla, 
howarar, by the rary wnaU and aaleot nnmbar only 
Who ara andowad by nature with the ability to cope 
with original luYoaUgatlon tat the d^ln of the 

Tha word "dlmenmon*’ la more readily explained 
thaai deOned. All more or lean clearly ooncalro of 
apno* aa extending Indadnltely or Indnltely In erery 
dlraotlon, and of extenalon In apace there ara three 
“dhaanalana’'—length, breadth, and thlckneaa. Or, In 
another point of view, baring three fixed point* from 
which to laokon meaaurttnent, by three dimenalona 
or meaanramenta we can fix exactly the poaltlon of 
any point In qatce Thua, If the ibraa fixed polnta be 
the center of tha earth, one of the pole*, and aome 
other point on tha anrface, aa tba location of tha 
Royal Aatronomlcal Obaarratory at Orcenwich the 
length of the line drawn from the center ef the earth 
to the point In gueatlon in apace, aa a atar, howerer 
remote, and the latitude and longitude of the point 
In which the line from the canter intereecta the anr- 
ftfCA will be three dimenalona, which dx exactly the 
poaltlon of the point In apace, or of tbe atar Or 
again, atartlng from any point In apace, we may 
reach any other point by pro(«edlttc auccewively In 
three dtreottoua at right angles with one another 
Tbua, moving from the etarting point, firat the proper 
distanoe neat or weat, then from tbe point arrived at 
tbe proper distance north or aouth, and finally tbe 
proper distance up or down, we reach tbe eecond 
polpt In queelton 

In all tb* way* In which the meaning of the word 
la thua Illustrated w* ape that we can bare no fewer > 
end tut more than three dimenalona, but the believers 
In a fburth dlmenaton Infer its sxistenca from anal ^ 
ogy In one of the fallowing deductive proceoaea 

fl) Oonoafve, w* are hidden of a ipace of but one 
dlmenaton. A being la inch a space would be limited 
to a straigbt line, wbteb b* wonid conceive aa extend' ^ 
Ing Infinitely In both direction*. Hie only poaalbla ' 
novameut would be along thla Vine, and if ba encoun- 
larad another being, neither could pea* the other If 
he Is really within a spac* Itk* oura, although hla 
perception la confined to one direction only, and a 
being In ohr apace ahonld lift one of tbe two balniie, 
and place him on the other aide of the first, tha lat¬ 
ter would loea Bight of tba other aa aoen as the lift¬ 
ing loob plaoa, and the movement by which tbe change 
of position bad been eflacted would ^ uttorly unln- 
teUlglbla to him 

Ooneelv* of a sjfue of but two dtanenalooa Ilk* tha 
flat surthce at a tebl« Beinga tn such a qiaro could 
mov* around on* anothar, but one of them completely 
antraunded by othera would be Imprlaoned by them. 

If, as baforei the two^lmanston apaoe la within our 
tfoA, and really depend* on tb* limitation of tb* per- 
estiva faaalUaa af the being* In question the In*. 
prMenad being eould ba llfl^ by a being In our apace. 
anA-aat down eutslda of tb* beinga sumondlDg him 
Vti* Wtter would loa* atflfat of him during tbta move- 
OMBt. and uottU not underatand how H had bean 
aripitdad 

’ thaaagappoaltlofia of tmwdtmanaion apaoe and 
apaot. tb* infartM* la drawn that there 
RdV jMurtta dttn*B*>o« la our apaea, and that our 
It arRae eply tram tha tamltatloB of our 
MtaiRtaA 

HWI|pf)WtlM». fi6wev*r.>taivolv* a faUl confo- 
vrith phyalqd eoaoaptlon*. 
wd Mum MoNB do not, Ilka 
Ig^ obt«|i JM'bnA^tbair ptuMit no abatruo- 
fid , j B< y #gt< it a bf'ana Mar Tbay may 


in ttraAdlaMnatam apaoe. however Uttla they axtead 
exeapt la ana or two dtrootlona. A Una or a plane 
Butfae* eta be eonealvad only with space around it In 
ewy dlraotlon. Tbe auppoaltion of a oae^lmanalon 
or a two^llmenslaa apace Is therefore impotalhle ex¬ 
cept as a mathematical abstnctlon. and furnlahaa no 
basis for belief In a fourth dimeneion. 

(8) The itraight line, a one-dimenelun magnitude 
ends In polnta, the equarc a two-dlmenaion magnl 
tude, la bounded by atralght lines, ODe-dlmenslon 
magnttudes, the cube a three-dlmenaloD magnltndH 
la bounded by eqnaree, two-dlmenslon magnltndes It 
la inferred by analogy that three-dlmenilon magnl 
tudea- bound fonr^tmenaton magnitudes, although the 
latter are not known by ua. Thua the “tonr-dlmen 
slonal cube" rccelree a name, the ‘teaaaract," and le 
Mid to he bounded by luIios 

But there la no suih analogy a* la here ahaumed 
All Unas end In polnta, although some line*. Ilka ■ ireu 
lar aroB, require two-dimensional apace, end othcre. 
like a corkscrew curve, three-dimensional Ivor era 
all two-dlmenslQual figure* bounded by straight lines 
Tha bounding line* of circles and elllpaca, for eieni' 
pie, require two-dimenelonal apme, as much as the 
flgurea thamMlree. Btlll further, aollda like spheres 
or egg-shaped bodies are bounded by tbreodlmenelon 
Burfacea. There la, therefore, no regular progreselon 
which would lead ua to auppoae the existence of megnl 
tude* bounded by eolida In fact aui-h a euppoeltlon 
la Inconcetvabla Tbe only poeelbls boundary of e 
aolld la a nurtace, whatever be tbe number of the 
dimension* of apace, 

(3) In tba series of the succeaelva power* of e 
number, a, «f. tf, o', a* a may be represented 
graphically by a atralght line, of which a denotes tbe 
length, o', by a square, of which a denotes tbe length 
of a aide, if, by a cube, of which a aenotea the length 
of an edge. It le Interred that If we keep on there 
must ba a magnitude lorrespoadlng with o', end so 
on Indoflnitely up to a* Such magnitudes are In 
compatible with three-dimenslou space, end ■nggest 
for their possible existence ‘ spaves of higher 

To those who have some elementary knowledge of 
enalyllcal geometry or even of the use of graphs In 
a.gehrs the origin of the conception of spaces of 
higher order may be presented tn u different way As 
an equation rontetning two “vsrieblea” may be con 
sldered as repruaeuting the loco* of a series of points 
In a plane m on equation with three verlabloe is the 
locns of polnta in apace, referred to three rectangular 
axes. But since, aa shown above. In explaining the 
word 'dlraenalon,” three dimensions or coordlnntes 
fix defliiUely and exactly the position of a iwlnt equu 
tlons with more than three variables tranecend the 
■cope Of our geometry, end require for eimlogou* In 
terpretatlon apacoa of more than three dimensions 

There la no objection to the byputheals of spaiiw 
of A “higher order" ea a purely metbeoiatlcnl comvp- 
Uon, but this abatrset supposition hes no bearing on 
tbe number of dimensions of nctuel space es we 
know It. 

(H) tf we connect by n etratght lino the upper ox 
tremities of a capital V, we forni what le celled an 
Isoerelee trlan^e If we coniiett tbe middle point of 
our lino with the bottom point of tho V we have 
divided the ttiangle Into two triangles which are 
plainly equal It we w«re confined to the two-dlmeii 
xlonsl eurfice of which tho trlungloe ere a portion 
we could never move them about so ex to apply one 
to tbe other, and prove them equal by lolmldcnce 
Not being under thla restriction but being In tbree- 
dlmenslqn space, we turn one of the triangles a half 
revolution on one of Its side* and then tbe two figures 
may be made to coincide Now there are many sym 
metrical aollda for InMance tbs two hands, which 
can never be brought into Menllcel ahspe We can 
not prove tbe left band equal to the right by putting 
on tha left the right hand glove But If we turn the 
right hand glove inside out It will fit tbe left head 
Just aa we can prove tw»dlroenslonaI figures equal 
by availing ourselvea of the poaalbllltles presented' by 
tbree-dlmenslonal space It Is Inferred that tn four- 
dJmsnalonal space, not only tbo glove, but tbe band 
within It. might be turned Inaldo out and made Ideull 
cal In abape with the other band No explanation Is 
offered of the way tn which an additional dimension 
would randor such a eversion possible, and If wo could 
admit that H would do this we ere not uhown why 
the oclnal exlatence of a fourth dtm*nslon followa 
ftoiM fqnr-diineBslon enthuslBBts appear to bellev* 
that aymmetrtnal foma In organic bodies could not 
orlglnata without a fourth dimension, but no reason 
la flvsn tor thla ballef 

Tha four numbered aactlon* ehovo Include virtually 
all the llnea of thoughl along which the effort le made 
to aUWantlate the exlatence of a fourth dtanensloo 
MetapbyalcaJ ciai^d«ratloaB ore sometimes added of 
the uncertainty and poaalble Ineconracy of our cue 
oeptlon of UDUO*. but with no suggectfon for correct¬ 
ing,this Inaoearaey, and no argvairat for the belief 
In m teUttk dtasepslon Admit that the mtnd moat 


Itaelf contribute on a priori element to all knowl¬ 
edge, and that tbe troth of things le not limited by 
the phenomenal apprehension of them It does not 
follow that this xpprehenelon le to be assumed wltb- 
oot demonstration to be false or Iniompletn In an 
Inyastlgatlun like the present one It U iiiinereseery 
to consider wheiher our loniiplluu of the nos ego Is 
BUbJertlve or objerllve we iiiiiHl aii-ept tho world of 
matter and of mind In wbkh we live as our percep¬ 
tions present It to us, and as It Is Kenerall) conceived. 
No observation has ever dtoovircl the exlatence of 
a fourth dimension in apace and it may safely be 
said that there Is no reason for boMeving In Its exist 
enre 

The theory of spares of a higher onlcr as devel¬ 
oped In scciion 13) above Is entirely legitimate aa 
an abstract mathriiiatlcnl ronreptlon but furnishes no 
boale tor tbe supposition of a fourth dlincnslon lu our 
space it virtually aseumes sinne us we know It to 
be three-dimensional yet from a suggestion arising 
from thla theory apparently i for no iitlicr origin for 
til* assumption Is to bo found l llie four dlmcnslonlsU 
bare made space ua we know it a space of tbe highest 
order for the Mm* snaloglM and Infereucca on which 
they depend would lead ua to a fifth a sixth sn nth 
dimension A fourth diuienslon belongs (or rather 
four dlmunelons belong) to the theoretical four-dlmcn 
eton space, but matbematlis riirnlshcs no basis for 
ascribing to our space more or (nwer than three dlmen- 
slona 

The confusion of thought of the four-dlmenslontata 
cbamcterlxes their wrltlngi on tho suhje.-t The most 
tborough-gnlng devotee of the foiirfb dlmenaton es- 
Berts "Tbora Is nothing mjsterlous nt all about It 
From every particle nt niattor there le a new 
direction, not connected with any of those which we 
know, but Independent of ell the paths we iwn draw 
lu apace and at right angles to them all'* U would 
seem indisputable that a direction at right angles 
with nil the paths or line* that we <Bn draw In apace 
from any point would produce lines colnrldlng with 
all the lines drawn from the point and therefore 
giving no ’ DOW direction ’ But we dn not need to bo 
oonvincml that there le no 'direction ’ from whlrh we 
are cut off, aud in w hh h we cannot dlrei l our percep¬ 
tions. 

The ettempled snaloglis dewrlbed In section II) 
above are tlioee on which Ibu four-<IlmcnrilonlHts 
ihlclly depend, and they rely upon them to show that 
a fourth dimension would txpiRin bow a body may 
become Invisible They sssert that n body would dia- 
Bp)«ar nil * entering the fourth dimension Tbli ex¬ 
pression Is manlfeslly iinlnfelllglble Kverj bisly ex 
lends coiiHlantly lu all the dliiunslons of spare we 
I snoot thiuk of It as entering the dimension of 
length breadlh nr of Ihlckuesa or of entering tha 
fourth dimension it there were dim But tbe die- 
uppearaocee prndiued as In scitlnn 111 depend wholly 
on removal from I be limited perceptive facultlea of 
the supposed observers but oiir normal perreptlona 
are unrestricted tn dlicctlou and extend to every 
point In stiace, unless ml oft by distniiie or by en 
liilerpoeed physlral nbslruitlon If all tbe particles 
of e body moved In the new direction' of tbe Imagl 
nary fourth dimension the tody would still retain Its 
length breadth slid ihlrknces and would Btlll remain 
within tho range of our pcrirpllona 

Tbo nssertluD Is made on the authority of eminent 
niatbiniall'lens lliat In apace of four dlmonsloha 
there would be no obslrunlou to entering or emerg¬ 
ing from spaio shut In on every side as s tightly 
shut box or room and the fourth dimension Is re¬ 
lied upon to explain sapisised mysterious ooiirrences 
of such entrance or emergence Tbo inodlflratloii of 
physical Ians In spaens uf a hlgbir order Lboso of 
unusual mathematical ability alone ran be expecteil 
lo underatand and In the sp. rial liistauio In qnesllon 
no explanatlun la voiirhsafcd I util sudi ex’ilnnatlcm 
to given, those who rau make no claims to exi optional 
mathematical talent will be unable to believe It possi 
ble. In apace of tho fourth, or of any order lo extract 
the contents of en egg nr to pass an object within 
the egg and at the same time leave Iniart the con 
tInuouB material atriiiture that we call the nhcll But 
whatever may bo possible In theoretUal spaces of 
higher order we need not accept an unintrlllgiblo 
fourth dimension to aid In ths explanation of somo- 
tblng equally unintelligible 

It may be Mid In conclusion that tbe only * ex 
planatlon of the fourth dimenelon that can rtwaon 
ably be given. Is to aay that In the sense In which 
the expreMlon to need, the fourth dimension la abso¬ 
lutely non-existent It could have mcaultiK only to 
deslBnate tbo dlmenafoo In addlllon lu the tbreo that 
we know belonging to the Imaginary malbomsllcal 
hypothesis of fonr-sllmenslon space 3 ho fourth dl* 
menslon" has no relation lo tho acliial niilvorsc In 
which our MUMtlon* and perceptions are excr. Ised 
and belongi lo that realm uf thought lo Is- nnlcrnd 
only by the select few whose exceiitloiinl gi-nina In- 
cJudM ^ development of llu mathniiutliul magi- 



SelMitlflo AttMiMA 





«ht<h photo- 
graphic plate* 

ure oxpoMil Thiie photograph* of the modal whll* lllu 
mitmtod with the eoreona are obtained The •crwna 
arc then removed front the lantern*, and the model ti¬ 
ll inlnated by the lanti m* or (rum eom* outetde eourc*. 
na naeh light or daylight and other photograph* of the 
model Btlll In the name poaltlon or* tahen, to be need 
Id the lllumlnatlnn of the flniahed ■tatue. The*e 
^latea may be eioriH] away In email *p*r* for any 
length of Mme and then brought out for the produc¬ 
tion of the atntue of the model and it* Illumination 
Tltfy method of producing the atatue, after the photo, 
graph* have been taken, te on (OHowi After tbe 
platee have been developed and dried they ore re¬ 
turned to their reopectlve poaltlona in the ei|pan-pro- 
jeetom. Then the Inotniment* ora naed o^ aa pro- 


riiightTi” !» * e«^ mlM tbe* 

oAxma gTAT^ST xiA» «v nuiovMum. 

and th* camera tt**d ■* a imnUni. tha if«* marliB vr(n 
be proi*ot«d on a aurfoee loc*t*d In th* ■am* peelUon 
at the model w^en the photographs w*m fskan. Thar*- 
fore If both Instrument* or* uiad u listams, tb« two 
proleLtlon* must oplncide on a gurtu* located *a tb* 
model fbnnerly vra*. For Inatane*. wippe** lantern ^ 
project* lb* lettar O of It* icr**a on tth* mod*L Th* 
letter O Is reflected to camera S, ondTt^ Impreashm on 
the pbotograpbln pigte I* the letter O Now with cam¬ 
era S need oa a lantern, and with tho dtfrtopad Mge- 
tive In the name plane as whoa tho abototfropk waa 
Uken, Oh Image In whit*, of the lett«r <>, wpt h* pro¬ 
jected from i. and will esaetly oorer ^ kuif* tat Uaoh 
of tbe lettar O projectod from I. fiut & wilt ho aoUood 
that tlMoo two tatoflas wtli colaBtfl^ otaly th* 


eomhlnod, pro- 
dtaMtavaaahMktf meaetan*. Ilw dnctaff a ItkO- 
neo* which 
' cannot h* at¬ 
tained by pic¬ 
ture or ptatpo tfono. tVlMi a atMo* to to DO niuml- 
natad tot tiito wgy, a number of asoll projactlng ton- 
tan* moot bo Inotallod In tbe aahiut placo, at tho 
proper onglo and dtotaneo with roopec t te the statue, 
to produee the proper lllnnlnaiiaii Hkeeo prolootiag 
lanteroa must have the oame optleol oTTangemont as 
the etandard oamenprojector* naad la making tho 
otgjtuofT they may he taountod in ornomoatort pM- 
anta, podeetals, wafto, or eoluiiia* 
mth the BTtUkdol tuumlnatton of the ptatpg, wtotph 
to a part of tbw gystam, * moot natana ogl| ^ 
psgnno* to obtalnod IlHtg two tf^ottad Jl* 

prodMOd by tho itatuarr. epo oaNb'tal 

onnwr *Utufy,^aad ehMMg ttM 

o»Mt wnb 
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tt» wmt nm n m fotwianra 

at tMi AxamYCia loatiTT 

ArwriM lA Mr iMk IftM, ths fflnt opportuaitr to 
vltMo aonqUoM Oighta In tho rlclnlt; of Now York 
dtr wan #Taq tiM pnUlc on Juno Utb at Monio 
tkrk. (bvoml nff niccwfal fllghta Woro mado that 
tar Ur, Qtann 


bm pmMt at tlin Fort Myar paimda fronnd all tho 
artomoon, walUng tn tha broiltnt nin. It waa a tor> 
rtlkcaUr bot day, and when the breeae cane It waa wal 
coined hy tha waeutora, bvt not by the Wrigbts, who 
reruaad to attempt a diiht wltb their new raacbloe 
fare In an abaolnta calm The following two dayi 


na Oarrent nwpplaaaent. 

The opening article of the current BuPFLeMRin, No. 
1749, givea a deacrlptlou of a norel railway tnatltig 
niacblna Col Sir Fredprlr L Nathan contrlbutea an 
authorlutlve paper on guncollon and lla manntao- 
ture Marino producer gaa power la a aobjert vary 
niu<h in the en 



ployed for tbia tvenaht iiw by jwoin Uv(«fc The Martin gWder towed by ait antomoblle at Merria Park. "* ‘I”* aubject of 

purpoaa. the re- Thcutaotafnph«bovathealld«tUta<llu<iaeiuliiMid»*yliu(btdlyawlMtoUMhlahi>|i<*4>twMid>UwMMof tu««l Tlw m|w Imiha ud the gUdet cwhnl an Intereatlng a^ 
Wit-being that It OiKH«»i|lwf.-ii<wfirt»ftertK«nIrlnie»»«M>km ,lHa by J C 



ehtlled In the art 
win nnt attempt 
flight wltb an 
aeroplane aa yet 
eace^ nnder the 
moat teToraUe 
epadUtona, w a • 

ttelSnai^ tM ^^UrtaTll^ new Uptane, ballt ftw the Aeronaatlc Hoelety, at the 

VriAt bMk& ^ Tha|i»inoifiliawmtU«oJiirtt»tor»Bnddi*lli«t»indari*atheai»»elrinilitlllfhtm 40 MaO 

to try tbair ^ TD mil tuwT MXMmnsM un nvtMAMMtT or tn AitPVAvno flooniT 

flu., lata mtha afttmum of Jane Mth at Fhrt Ifyer, only abort fllgbta of a fbw hundred yarda wore fakea Tho only good accompllabcd 

a llaht mate dnraiia iifl at tha laat moment made, ^e onghie dereloplng InaufflcUnt power to menta la the acalp manage Indulged 

tyilt adiOnmad ipwbuiy m **!»* Ita niamhen moke tunu. gome damage waa alao enatalned In them, and the practitioner should mn 


^^UrtaTi!^ aew Uptane, ballt tur the Aerenaatlc Hoelety, at the Itoclety’a arMnda at i 

Tg, pe,4aifaiih waa tUnjMtbanmBaktaglhe •"Ill darln lie aight nil donaWb 

fo ntar nraar uxninov im TotnuuuvT ar tn aiapnavtio floonir 


ILY^afl^ and mo«f ot Ita nMabfd had 


menta la the acalp manage Indulged In ' 
them, and tbe practitioner should mnkc < 
their oaa—Dr T O Cobb, In the N Y 
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Scientific AntiMkM 

A Him numtam. tb» giobt ra tiw «Mi«r ot tb» 4i»f«uiic kMt»tkM 

n aMHi HUVom nmsn pair of 4B-dcC bml |<T* thoaoUott ft l|M hBTl- 

ilerful obJoLt lewon on tbo moromratn of the lontel ihatt to n ihoit sprlflit ihntt, awl * loaftlt 

ly be bad by any vlaltor at the Ainarlcan pair of dS-deg berel gmn at tha top of tba nprlght 

< r Natural Hlatory In Now York. Tbo rela- abaft tranafar tbo motion to a abort horlmital abaft 

Che earth and aun are repraaented by a All tbeae abafta are earrlad on bleyelo ball baaringi 

■ ted under the auparvlalon of Dr H C Bnm Tbe ronneitlon between tbo abort boriaoatal rttaft and 

i r of tbe Tuuaaum The maehanlcAl detalla tbe azla of tbe globe la made by a itair of apeelally 
u vtiy arefully worked out by Mr n !• rut bevel gearn ao that white the axle of tbe globe 

I I Xpert mechanician on the rauaeum ataff rccelvaa ita motion from tbe dock, through the Inter 

3 titreeciiiluK the earth la about four feet In mediate ahafta aod gaan the meelally ont bevel 

iiiude of paper and turning on Ita axle once vheela pniaerve an angle of U deg >7 mtu treca the 

ire Ihe nun la repnaenttd by an electrically vertical for the azla of the globe Tbe cOmplamentary 




Imir b u vciy arefully worked out by Mr 11 k 
lire m ail ■ xpert mechanician on the rauaeum atiff 
llic cl le tti reeciiilDg the earth la about four fret In 
diuii Pter made of paper and turning on Ita aila once 
In "4 bniira Ihr aun la repnernted by an electrically 
Icllrl etriioptlcon lamp of 1 Oufl 
nrUI pcvkci which throwa a dl 
verg 11 beam of white llgbc upon ^ 

the HI Ir of tbe globe tunir I toward 
It The lamp is placed on a re- A ^ 

\ Mil, Blind In the enter of Ihe 
I all uni the 1. 700 000 milea which iKl* 

Mparate earth and aun are heio re f 

duied to a diatance of about 14 feet 
Ihe light hollow papc>r nphere 
hhowlng land and aoa la lairleil 
on a atecl ahift auj portr 1 t y an 
Ini riame uhl b rrata uiion a rr |pPilE|s=K 

veiling wooden ring Thin ring, 
turning n a ball ra r reeta on a 
travclli K bnao mounted cm laalora 
whlih roll upon the floor Thr rao 
tiva power for the miniature world 
la a Howard steeple cliKk auch ai le tued In churchen 
Ihe lock le Incloaed In a glaaa raao the pendulum 
■winging In i lablnct below The cabinet atanda on 
a cli ulii wooden pcdcvlal and like tbe revolving 
wool)II ling below Ihe globe the pedratal rotates on 
a ball nua The dock lablnet also earrlea the itere- 
npllioii lamp ao that lamp anl clock rotate together 
on the flxed laae Tbe work done by the clock la 
probatly leiui ihuu that which would be required In 
movlig Ihi eight huida of a tower clock Ihe min 
ulehnnd abaft la not used and thla clock ■teadlly 
luma only the ahatt uaually employed to drive the 
hour hand* Ar the globe la required to revolve but 


Seetloa throagk tba pkaaauribM 

angle (10 deg SI min at which the azla of anr earth 
la Inclined to the eetIpUc or piano of Ita orbit abont 
the aun la thua maintained Tbe axia of tba globo la 
placed like that of tba earth ao that It polnu toward 
the poleetar la tho heavens Tbe tfobe la ther^ore 
made to turn npcm Ita azla once In 84 bonn and with 
the same azlal tilt as that of our planat and with Iti 
poles directed as are these of Mother Barth 
Tbe divergent beam of Ilgbt from tba bunp bathes 
one-half of the globe la bright light while the other 
le enveloped In the comparatlva gipam of the hall 
Thua the reenrrenoe of day and mado^plaln 

to the beholder The equator of globe ta divided 


abf M ft IW aMM 

tag tbmi^ «gaM MJbMi ACM* mitt ft* 

eeatral beam M HUrt flNNMtba gOb Is 4 atabMftgft 
of 14 bmoa sad fta opfiftpogiOng tMTlilm os 4ht 
glebe would eolanldo wttS tba dhadbw Uae tMM Ob 
lena, la jaa^ tbgt tea. ft# earth, howavar, hda ft 
oaa day beaa cairlad forward more thaa a mlllta 
mtlaa la Ita path areod te aop. aad te teridlaa 
of Nrw York U tbantera bftlad te oastial haa^ 
from tbe aaa by aberat 43M aallag aad 4 ateate 
more are raqalrsd to brfatg ftla taarldlaa wader tlw 
oontral baaai, indicated hr ft* tedew llaO, Md •• 
completae ana nvolwtloa wbleh we aan day aad al(ftt. 

Tba period of 14 bnwB la eaUad the 
aolar day while the ehoiter period 
la tha aideraal day 
1^* oonataatly aortbpotattag dl- 
^ raotlcm of the earth a azla la else 

— repreeantfd aad walntalned by te 

globa thrangh a etavany davlaad 

the ravcdvlag woodaa ring balow 
tba globa a olraular raok la taft 
anad, aad a aalUbiy proporttasU 
- apor wbaal gaara with tba laeh. 

Ob tba tong horlaontal abaft la tbe 
ehanael Iron there tp Ifaud a aam 
^ I ' or deg, wbleb levolvaa with tbo 

loBg al^ Tho eon baa oaa tooth, 
whleh mgagaa with the apnr whaal 
at eveiy revohitlcm of the loag 
teft Tho ooBtaet of oaa and ^ynr whaal gaarlag 
with tha rack movea tha wooden ring which sapporta 
the globe tha dtstanoe n aoaaaa r y to prcosrva tho pool- 
tloB of tha axis of tha globa always pointing north 
Tho reqntolU novansnt of tha tyartllag ban la 
made each day by tha mtiaaam attendant Tha ad- 
vanoa of the baaa repreomta the orbttal motion of the 
earth In one day On the modal this amoonto to 1 
Inohao All rooad tho plaaatarliim there U a ptotoot- 
Ipg handrail On the inner fnee of the handraU n 
nrteo of dlvlalcme In mnrked oS eneh corroaponding 
to o day Iho whole clrele of tha handraU approzi- 
mataly Indlcataa tho sartha path amnnd tho son 



TBi ffssAT PLanTAiniH or m AUBiiaAB Honox or umqM BU WdW. 


once In 24 hours a pair of gear wheda la Interpoaed 
o that tbe hour hanfl uhaft moves aa It would for a 
clock having 24 hours shown on tha dial. 

No dial la nscid however nnd tha slowly driven 
hour hand abaft termtnstes in a 4& deg bevel gear, 
just behind tbe lamp Ihli bevel wheel mecOiM with 
a similar gear on tbe upper end of a vertical abaft 
which shaft therefore turns In unlaon with the hour 
hand ^|Mt of thr iloik At the bottom of the vertical 
haft a pair of 4S deg bevel geaii trsusmit almllar 
motion to a long horlxnntal shaft laid In tbe hollow 
of a 4 Inc b channel Iron which ronnecta tha /evolv 
lug pedestal of the c lock with the traveling base below 


into twenty four ipnoaa with tncttnoal iHvlatqnii far 
half and quartor bowra, and the ahadew from « «li<a 
In front of the leas of the lamp drawn a marldlanal 
line upon tbe globe This shewn tha advance of high 
noon In the center of tbe Ulamtaiatad aqrfeoe, aa te 
globe inma conUnnenaly frest weet to east, as do* 
tbe earth During te time te earth In making one 
complete revolnUon oa lU azla, It la awingtag on m iU 
vast Imirney around te son- th* rata pt tfc|| putlaB 
baa baea calonlatod by agtro a oaarn an nbant ft ftUan 
a aeooad 

If te aartb did ant rtvofm wnpad te pan, te 
complau axial rerMUoa wonft be made to JB JUte 


Tb* tap'ft ladMM into fto spmip 

rsprftftUafC te Oates ft a nttoft it tern wan 
aaly MO days ft te ysgy, te dlrlglcma tor iftntoft 
dagraCM wenM ttmmena Thar* are MS days ft fts 
year pad 060 dn to a ntaelir Tbe dtvbten mis- 


aasttof te dnya an aaeS teter ftaa te apBsn ante 
ptod ft a d^rna HiIb allpht dtoetapspay b a Ss aab, 
aaft ctf tbau tocsraite as te dte ft te MtoMt ft 
toUovad nnft At te apd ft te pte ^ 
to pteue^ ft 










SdMkiiflc Americaiv 


3« 






Ji^artmen{ 


n* gi<»wli>K jmuoltr of Umber demende economy In 
ItoMit ttd tti» employment of Mbetltntee for nood 
vtidfwmr poMltfle. Tble ii one of (be reoMiia why 
woptfea fVMet on gtrlnii way to metal conetrnctlona. 
0^1^ aj|d non potent reaMU are beoauM the metal 
Mm la etrooger, leas liable to dcUrlorate, leaa com 
banome, and generally more ornate One ot the lat¬ 




ent cotiatrncttone, which la very IntereatlnK, U pictured 
In the aceompanylng engraving Thla fence la unique 
to that It la portable. The fence poata are built up 
into ah A-abaped form conaletlng of two aide membera 
A of metal tubing, which are flattened at their upper 
enda and bolted together, while their lower rnda are 
Bpread apart by a member B A central plate 0 la 
teatened between the upper enda ot the mombere A 
and la necured to the member B by meane of a wire 
Thla plate 0 le provided with a number of openlnga B 
to receive the eyebolts F The fence wire le strung 
tbtongh tbaae eyebolta, the uppermoet wire resting on 
top of the plate 0 In the slot formed between the mom 
ban A It daalred, the eyebolts F may be diapenaed 
wMb, and the wirea can then be strung through tho 
aparfnraa M Am the poaU are merely set on the 
groqnd and not Imbedded In It they may lie moved to 
any dealred pealtlon The Inventor of thla fence bos 
called odr attention to the feet that the ground on 
each aide of an ordinary flied feme becumoe a breed 
Ing plaea for weeds, briers, and undesirable graaoea. 
wbpsa aeeila ripen and are epread broadraet over the 
adjninlhc )*i)d Tbe portable fence however may be 
moved to one aide when the field le being plowed eo 
that evdry foot of land may be cnltlvated Mr Cahin 
Wlleon ot 1004 Park Avenue Klibmond, Vo bee le- 
cured a patent on thla portable fence 


The object of the Improved hood for etrlnged mnaltal 
Instrumenta which Is pictured In the accompanying 
engraving la to enable tbe player to atrlng the loetru 
ment when neoeaeary wltbont loaa ot time Tbe page 
on which tbe atrlnp are tightened mny be removed 
from or replaced In the head wltbont detaching the 
airing and In case of a atrlng breaking a new etrlng 
mair gnleklr be applied It will be observed that the 



IMM^ ^ of* box wlthholae paoaing through 

IMr aMaa to rngelew tho paga, but aotchoa aio cut 
'ttfiOtN#'^* Mtag to altamate bole* The 
alrtirW m thonanal manner eo 

tt mliy bo Ih tM tatlpleoo while Uw 

, and b Itttad (atb * slot bt the peg and la 

t»(i M H aflataa ip the l^ead by im 

<r ab^ ^ Io«tHiif it 

_jrthaMtab ta»*tI|(»<ilwrtftaliolb. Tbe 

tigbtMMl MtU It AM ba^ pr«|^l7 


tnnad. Tberanpon the peg la Jammed Into the bole 
ao aa to pravont It from tnming It le the object ot 
tbe Inventor to provide a number ot pega each wrap¬ 
ped with a atrlng ao that In case of a atrlng breaking 
the old peg may be lifted ont of tbo head and the new 
atrlng and peg Inserted in lu place. In thla way the 
operation ot replacing a atrlng will conaume a mini 
mom time and will not eerloualy Interrupt the playing, 
parUcuIarly In an orehaatral prodmtlon The actual 
Uma eonaumed In taking out a broken string, putting 
In a new one, and tuning It la IE aecond* The opera 
tlon can be performed In the dark The holee and the 
notches for the page are tapered to (orreapond with 
the taper of the peg eo that when the latter la light 
enad to a snfliclent degree and Jammed Into (he bole It 
will be held In place with the reqiililte frlrtloii The 
conitrnctlon doea not limit the head to any partlmUr 
form It may be made plain aa lu Pig 1 or with the 
uiiial fancy ecroll as Indicated In Mg 1 Mr Arthur 
8 LeiUe, of Bapperton, Biitlah Columbia Canada, Is 
the Inventor of thle new form of head for muelcnl In 
slrumanta 


Mess Vse ef rnper. 

Oermany manufSoturee annually 42S000 ton* of 
paper, England 260 UOO tons France IDO 000 tons Aus¬ 
tria 15SOOO tons and ItUy 120 000 ton* Hut the 
United Statee makes and iiaes more paper (ban all 
Bhiropa, the annual production omountlng to 1 llo 000 
ton* A French Journal mentions the following imvel 
niea of paper In America 

Roofs of paper and compresaed wood pnip have 
proven anccemfol A Chicago flmi tnakea paper gar 
ments which are ao light flexible and convenient thnt 
they are largely used in hospitals Tho paper Is made 
of thn bark of the paper mulberry tree and la tub- 
slied and finely craped Several ahoets are Ruper 
posed and sewn together The garments have narrow 
woolen bindings buttons, buttonholes and other faat 
enluga Paper clgara are made by steeping paper pnIp 
for ten days In a deioctlon of cigar clippings paaaing 
It bulween cylinders and rolling the aheeta Into tbe 
form of a cigar 

Paper bottles and grain bags are made In Phlludel 
phi* A recent Invention la the paper horseshoe 
which according to the Inventor la more durable os 
well as lighter than tUo Iron shoe and ellrolnstes nil 
danger of injury to ihe hoof aa It la attaihed not by 
noils but by cement Two Oerman engineers bsve In 
vented a sort ot reinforced paper composed ot pspir 
pulp <anvas lluen and raw silk relufom-d with steel 
wire The new material la light waterproof flrepronr 
and suitable for the construction of vessels including 
warships aulomotillca and othsr vebUles for rati 
ways, street pavements and many other tisns 


PASIOOX VITB nCAflU BOLT 

A padlock OB commonly mode offers but slight sai ur 
Ity Bgalnat thieve* Tho loch Itself mny b« of most 
olsborate conatruotlon so that It Is well nigh ImpossI 
hie to pick it but that moltera little when the dtsjr 
can be opened without tombing the lock merely by 
filing or sawing off one of the screw eves through 
which the bolt Is passed The weakucss of tbe pad 
lock Has In the fait that Ibu arrow eyes and bolt 
are unprotected This wcahnnsa Is very ilevtrly over 
coma In tbe lock harewlth Illustrated b> liavlug the 
rasing of the lock extend over the bolt and siren 
eye* completely Incloalng them Tbe lasing Is made 
In two forms, one for double doors which Is of 
hamlspberoldat shape (Hg 1) and the other for 
single doors, which has the form of a smtluu of a 
sphere (Fig 2) The screw eyes with tho bolt 
tiasslng through them sra shown In aecllon In Fig 
3 It win he oboerved that tbe cosing flls very 
snugly against (he doors and Its form Is such 
as to offer very little grip for a tool, should anyone 
attempt to force (be lock The locking ineilianlsm 
Is contained In tbe bolt ss shown In avitlaiial view. 
Fig S The bolt camprlsea a lyllndrlcal Iran el A 
Into which Is fltloil the sleeve B, the latter being 
formed with a head C through which the key In In 
serted Within the sleeve sro the tumblers and lock 
Ing dog mounted lu a pair of heade P which are 
secured to * ccntrul stem The loiking dug £ Is ful 
erumed in the lower head P, and la provided with a 
enrved extension against which the plate F is presnd 
by tba coll spring a Tho spring » < nnsea the upper 
end of the dog £ to project through an opening In 
aleeve B and barrel A and to enter a recess In the 
casing of tbe lock, thereby retaining ifae bolt In the 
locked position To nnlmk the bolt It Is necessary 
to torn the heads D within the alccva B, ao that tba 
dog will be brought Into register with the slot Indl 
cated by dotted lines at JT and the spring O will then 
force out tbe sleeve with the mecbsnlam it contains 
t* the position Shown In Fig 1 The bolt may then 
be drawn out by taking bold of the projecting sleeve 
The tnmWera which are mounted to slide In beads 
7), enter bayonet elots In the sleeve », and normally 
pravant the deg from turning until they have been 


forced down against the pressure of springs 1C snfll- 
clenlly to enter the lateral cxtensloiia of iho bayonet 
slots The barrel ot the kiy le aloUed to aa to press 
the Several tumblers (u exactly the required extent 
Then when tbe key Is tumpd the tumblers and dog 
will be turned Any nuiiiloT of cumblnatlona may be 



PADLOCK WITH IXCABXD BOLT 


had by changing the depth of tho bayonet Blot* It 
one so desires, he msy ehange the combination of his 
own Iu(k by taking out the tumblers from ibelr Hosts 
within the heads U and (ransposlng tliem from one 
IHwItlon to another Ot course In such a case a now 
Key wuubl Ite re<iulred ao us to depress the tumblers 
to the prO|ier degree Tho Inventor of this Improved 
imdlock Is Mr UaffULlu Fcolu, 40 Stuyvesanl Street, 
New York city 

METAL HAIL BABB ABD CBOSg TIE POH lAILWAT 
THACKA 

Time was wbon railroad tracks conslstnl of wooden 
mils faced with a strip of sheet metal Such iiinstruc- 
llun seems alisurd to us now No doubi the lime will 
(uuie when our present track connlrniMon In which 
Ihe rails are seitired to nomleii ties will seem as 
nbsurd The ohjeillons to suodin lbs are many sud 
have sn ofhn Isvii reforrid to In these columns that 
II Is not niiiBHiiry to inumerate lliem nnw A sub- 
tillhile for Ihe wuodcutli lunstniLtlon Is iIliiHtraInd In 
the ntioinpunvliig engraving Tho rails are laid on 
metal boss plules ludiiutod al A Fnch huse plate la 
provided wllh a lluiigo uloug Its Inner sdge whlih Is 
dennled by the hlUr U It will bo observed that these 
huso plates extend loiigltiKlIiiNlly under tbe rails and 
form a couilniioiis siipporl for them Al froquenl in 
tirvBlH Iho Isise plnliM art (onnpiUd by meani of crone 
Ills (’ wlilth nil also proildid with a flange along one 
idge This riungH ixtunds ilownwnrd as Indhatod at 
It and Is linliidded In ilie halhisl of thi. roadhod to sa 

10 provldo in iinrhnr for thi th The mils are secured 
l( the luisc jilctis and ties hy iiiciint ol ilumps R which 
are fHHteiied in pliii with bolls J li» upturned flanges 

11 of the bust plHtes ilfiiril abiitini nts against whloh 
the ballast la packed 11nis liny giiord against lateral 
iiiiiVHincnt or dlitoriliin of llic inwh while the Hniiges 
P of tho Ilea prevent lunglindlnnl movomenl or i reep 




METAL BAU lAlX AMD CBOflg TU FOB BAILWAT 
TBACXB 


Ing The flauges P also serve as guard rails to lal.U 
and retain tho wheels of a derailed train or car The 
base Plata provides a smooth aurfatc for iho doralled 
car obviating Injury or shock which results from ai- 
(sr bumping over the ordinary ties The continuona 
bearing for the rairi provided by the Imso plains pre¬ 
vents low Joints with tho resultaiiL liainniertng which 
soon woars out the track Messrs Mnrrav A Temple 
and Harry 0 Temple of Berlin Hekhls Ohio htVS 
Just Bocurod a patunl on Ihb) He (.onHlruLllon 
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Cost of Industrial Insurance 
Further Reduced Voluntarily 


By 


Hie Prudential 

Industrial policies now being issued have In¬ 
creased Benefits, averaging over 10% and will 

Give Many Millions of Dollars 

of Life Insurance more than the old rates would have provided. 

Over 20 Million Dollars 

Extra Life Insurance has also been added Yoluntanly to Industrial Policies issued 
since January 1st, 1907, and in force July 1st, 1909, with no increase in Prenuums. 

This is the Greatest Benefit to Policyholders 
Ever Granted by The Prudential, Giving 
More Life Insurance for the Money than 
any similar Policy Ever Before Issued. 


You want the Best in Life Insurance at the Lowest Qjst 
Wnte to The Prudential State At;e Address Department 1 21 


The Prudential 

INSURANCE COMPANY OF AMERICA 

locorporated u a Stock Coapaay by Um Stata of New Jtney 

JOHN F. DRYDEN, Presideiit. Home Office, NEWARK, N. J. 
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Scientific Americaiv 


July io, 1909. 
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msEB SAYUOHT. 

Then an a gnat many ihit ga to be lald In favor 
of and a few agalnat the propoeal to advance the 
(lock ly cne hour during the aummer montha A1 
though tie aiggcattMl hai ge la ataitllog there la In 
it nothing It the lull roua nr farriral aa aome of Ita 
irltlca have auggeatel The print Ipal object of the 
movement la to apportion a larger part of the period 
of dayllgl t to evening real and recreation than In 
new loaalble In latltudea ambrarad by the United 
Btatea Undei prenent conditlona the loaa of the 
aorhlng day la ao near aunaet that by the time tha 
etenliig meal la over twilight baa (mmmenced and 
the Btrebh of remaining daj light la too abort f^ any 
lengthy outdoor aiorta or paatlmea of the kind which 
luquire daylight for their eierelae 

Tboae of ua who h ive apent part of tha aummer 
montha In northern latltudea where the later aunaot 
^nd longer duration of twilight combine to make the 
aummer eveninga the moat lengthy and delightful 
period of re reall n underaland perfectly well tha 
motive aol fiite of the argnmenta whirh have led to 
the preaent a Ideepread mt vement In favor of what haa 
popularly (ome to be known aa a longar daylight day 
The evening la the Ideal time for outloor n reatloii 
The mind and holy are relieved of the atieaa of the 
day a occupation and tha cooler temperat ire whli h 
la a ronalderatlou even In tha norlhem latltudea be- 
couea of double Importance In the more aoulberly 
regiona whore tomperaturen during tha day run up to 
M or rven 100 In the ahade 

The propoaed arrangement aa advocated by the Na 
tional Daylight Aaeoclatlon In thin country la tbat 
fiom and after 3 o clock in the morning rf the flrat 
day of May In each year until 3 o lock on the morn 
Ing of tho flrat day of October tha atandarl time aball 
be one houi In advance of the atandarl time now In 
uae Tbla reanll la to be aerured by advancing the 
handa of the rlock one hour on May let and moving 
them balk one hour on October let The change would 
Involve a ahortenlng of the houra of aleep only on the 
laat day of April Hubaeqnently through the aummer 
montha people «o ild got up and retire by the clock aa 
luiual and the reg ilar ache tula of rallroada factorlea 
and all ao lal Inatitutlona would be maintained aa be¬ 
fore The oily per eptitle dlflerenca would be that 
Inatend of the twilight ending at from 9 to 9 30 It 
would laat fiom to to 10 80 aorording to the latitude 
an I the publl would have the heneflt of two or three 
ho im of daylight after the evening meal Inatead of 
ono or two houre aa inder the preaent arrangement 

l\e cannot quite igree with tha circular of the Day 
light Aaaoclatlon tl at no adjuatment of railroad ached 
ulea would be ncceaaary Borne adjuatment would ob- 
vIoUBly be neede I on the two daya which marked the 
opening and cloee of the longer daylight aeaaon but 
with tboae two exceptionn regular achednlea could be 
maintained w Ithoi t lutarrnption during the IBO daya 
or more of the late eprlng aummer and early fall 
montha 

At the preaent lime there la a bill before the Brilidh 
Uarllament which trovidea for a change atanllar to 
that related above That the matter ta being aerloualy 
regarded In that re mtCy la ahown by the fact that It 
hen the Indoraement of tha Fdueallon Committee of 
the London r ounty Council of over one hundred mnnl 
olpal corporetlona end town council! of the National 
OODVentloo of Royal Biirgha of Bcotland r 
gboni two hundred towna and of c 
thirty ebambera of commerce aaeorlatlona and ehiha 
A elmllar bill la now before the Canadian Parllaanant 
and the report of the ■poclal committer te whom It 
wu referred Mjt that In view of tha almoat tmaaliMna i 


SciMitllie AsttMteli 

■npport In favor n( the bUI and that Ha Objael oan h9 
■0 eaally attglnad, they ronolder that^ U ghimUl k* 
pat la force aa aeon aa poaalbla tt ta probihla Uttt g 
almllar bill which law already raoeived wUa Jnniat> 
latio iudoraameitt will ba intredneed In ITnum. 

mVlBAir XIAIRO Bf LMnOV AIB VSV Y««X. 

Geographically conoldared the Idoal oondltlona tor 
the rapid Inflow and outflow of the popolatien of a 
groat city to and from ita builnaaa renter era that tha 
city aball ba locatad Inland and that the traAe move¬ 
ment ahall not be ebetrueted by any natnral topograptal 
ral faaturei anc b aa are preaented by tha aaa or wide 
and doap rivera or eetnarlea Judged by tbla atandard 
London Paria and Berlin are admirably lorated 
whereaa New York la at a great dlwdvantaga In a 
diagram accompanying tha laat report of tba London 
rraffle Branch of the Board of Trade the density of 
railway trsOa and Its distribution on the varlona mb- 
urban rallwaya are very lucidly ahown Tha diagram 
was drawn from atatlstlca of tha railroad companlea 
of tha number of p umengera who entered tbe bnniness 
center of London In the month of October 1997 from 
all atatlona within thirty mllaa of tha city It In 
cindaa tha number of trips taken to the city by tbs 
aeaaon ticket holders The flguraa ebow that of tha 
9 713 668 persona who entered within a four mile ra 
dlua of Charing Ctoas by mllway In thia month S 
071 7Rr nr about 83 per cent came from localltlaa not 
akcaecling tan mllaa from Charing Croee S 6 per cent 
entered from diatances between ten and twelve mllea 
and Icai than 8 5 per cent frmn dletancea lying 
tween twelve and thirty miles from Charing Croaa 

An aoalyiUi of tha table ahowe that 3 331 301 paasen 
gera rama from the flrat none which la from fonr to 
ilz mllea distant from Charing Croaa and that they 
averaged 36r84 paaaengen to the equare mile that 
3 406 689 paaaengcri coma from the six to eight mile 
none and that the average was S3 7.9 paaaengen per 
equare mile tbat 3 43J996 came from the eight to 
ten mile rone and averaged 21 ol2 paaeengen to tbe 
equare mile Irom the ten to twelve mile lone the 
travel conaleled of 843 780 paaeengen who avenged 
6104 to the aquan mile 331JI3 avenging 'SS to 
tba square mile came frean the fifteen to twenty mile 
none and 107 614 avenging 124 to tba aqure mile 
came from the twenty live to thirty mile rone 

Turning now to tbe tnflic problem In New York city 
we And that tefore the period of big bridges and tun 
nela Manhattan (aland waa most nnfavonbly altnated 
for the rapid an I comtortabla handling of dally poa 
aenger InAc Shut off on ona aide by tbe aea and on 
two othen by broad and deep riven tbe ilty was 
denied tboae advantages accruing to large metro¬ 
politan iltlaa In Kurope from an Inland situation 
V hli h permit of tbe laying out of lines of railroad 
tiavel In every dire tion When tbe nllroodi radiate 
from tbe buetneee center of a city aa the epokes from 
tbe bub cf a wheal tbe congestion of (ralBc decreaaea 
Ibooretl ally as the equan of tba distance from the 
center Ibe flgurei quoted above for London ebow 
how quickly the outgoing crowds at night an diaam 
barked (rom the tnina over one half of tba total of 
nine mlllloni having left the ran by tbe time tbey 
have paased some six miles beyond tha central xoue 
in Manhattan however befon tbe era of bridges anci 
tunnels tha greater part of tbe rush hour tnvel moved 
In panllel lines up and down a long and narrow lal 
and and many mllea had to be covered befon any 
relief waa noticeable The Intolenble congestion doe 
to these renditions baatened the conatnutlon of tha 
aibway which waa completed only Just in time to 
nave the tranapertatlon problem in New York from an 
abaoluta deadlock With tha approaching completion 
of all of the eleven tnnnela and three groat bridges 
which havn bean built during tbe laat decode and a 
halt to connect Manhattan Iiland with New Janey 
and Ixmg Inland New York city will be tovorad with 
the diverging eyetera of tnnoportatlon which character- 
Iree I ondon and other great olttee of Burope The 
aplendtd farllltlee for comfortable and rapid travel to 
tbe vaet enbnrban areoa lying to the coot and weat o( 
Manhattan are certain to art wHh a loosaning op tUtet 
uion the preaent rongeotlon of our elevated and snhwv' 
linee of travel In Manhattan It will need only tha 
conatructlon of tba Fourth AveniM Una In Brooklyn 
witb a tnnnol beneath the Norrowa to Staten laland to 
place New York city in praeUoalty es favorable a poM 
ttott for all roiwd radial tiavM aa London Itaelf 


nrawoivinni rri or m lom amku. 

The poaeeasloa by tbe Uhtfad BUtao navy of three 
■cout cmlaain tha Birmlnffbam ‘boater and 
Salem abatintoly Idantlcal ta alxe and modal bnt 
driven by three dlffereat typea of angtaa preoanta «» 
narivalad opportnaUy for dotaminlng the rriaUvw all- 
trnnd etRetaary of tho three typea hr naval p n rpaw fl 
3Ya are free to eoatao hawtvar that th« Mb Nrttftt 
have already hoaa earttad out atahonta and cad O fy 
thongh they have ham, dO not deam to ha nphdiitite 
In fact tha tnrthar the tests hava goM tk» met* hft 
wUdarlag do tha maita obtMad appear. 




rk It BhtBMtohr V 
tiM am to m M Yktea IhM the oolM|H|M^ tha 
0888 of tmnmtHMdhatt h* th io li^ Vm 

tleol It ww fhd taMtlOk ot the HhfiY iNftSHhf 
that they abantd ht so, hat Mot«naWhr« M 
cgeaptlon of tha dhVeyiiamBt tfooiNdhtotloa trli|ii •$ 
Rooklaad aod the 3mtor«di|anmpMi Mala aM dtOhr 
li tba year, tbera warn ctrtala tidtorhHid 
aeoM aoQldantal and otheca inetdantal to tho 
under whld tbe taata warn ^Ma and dajta naiMd 
able whloh ao greatly viOMl tha xamHa HMI any 
hava lest their valnb. 


flcatlon aa far BO tho rehittvn marlti of raelpraeat 
Ing ud tnrblna marine anginta aro eonearhad of 
pravtona raaulta obtalhad with tha two typm At tha 
lower epaeda or what are known In tha navy tt oml» 
Ing spatds tha reUprooatIng anginas of tha Btnaing 
ham proved to be Bora aeonomlaU hot at tba btghar 
■paoda and notably when tha ships warn driven niidar 
full power both tha Faraona and tha Ourtla tnrhteaa 
showed a maricad supertorlty In ooal eewamptlon, and 
diove thair raopactlva vaMela at eonaldera^ higher 
maximum ipeeda Aa Car an tha pnUlshod oOdni 4 b< 
unw show them la not much to ehoens batwaan tha 
two lypoa of tnrblna aometlmes ona and senNttmea tba 
other showing a alight advantage In both tha Bnndardl 
antlon and In tha wnter-conininptlon trima, 

It ta when we oema to tba long-dlatanqa Mala at 
•ea that the oonfuelon begins In tba coal-oimaunptlon 
teats which were carried out n few months ago it tba 
mto of 16 knots an hour tbs BInninghnm showed a 
ocal oonanmptton of aeventy-ona tons the Cbeator* 
of eighty live tons and the Salem of one hnndrad 
and Sevan tons a day The dlaparlty between tba con 
sumption of the Birmingham and the Oheatar was 
not nnezpected but the consumption of tho Salem 
was Inexplicable At the concinilon of tba trials tbe 

Salem returned to tbe bnlldera yard and on open 
li g the casing It waa found that a loose bolt whloh 
had probably fallen by accident into the coalag bad 
bent over tbe edges of a large part of tha blading thei*- 
b obotmctlng the pamage of tba eteam and mnnlag 
up tba coal oonaumptlon 

Shortly after the concinslon of tha Mala tha Ohas- 
ter and the Birmingham aalled for Liberia on tba 
coaot of Africa and after repairs had been made on 
tha Salem she waa dispatched to Join the other two 
■hips On the return trip the three econt* atarting 
from Madeira steamed aide by side for flve conomn 
Uve days arroao tbe Atlantic All three were oarefnl 
to maintain tbe earns speed and everything was done 
to render tbla a fair flv»day trial of tha englnea 
There was no attempt made to run at high apaad and 
tha average rate per hour for tbe live days was II3 
I nota Tbe test bos fnmlabed tha lateot bewildering 
coal-consnmptlon flgurea of tbe hiuy which have been 
obtained wItb tbeqe vsaaele for tbe resnita of tba flrat 
aea trials have now been conpletely re v ersed the 

Salem having burned aa nvemgs of ninety flva tons 
per day tba Binningbam ona bnndred and ten tons 
and tbe Cbeeter one bondred and thirty tonn par day 
Tba explanation of the revaml of form on tbe Blr 
mingham and rbaatar given by the ofltosrs of thane 
ebipa Is that wbllt they were aaohored tha ooaat 
of Lllieria the bottena of tbe ablpa become os they 
Blwayi wUl do In tropical watera vary foal On tha 
other band It was explained by tha eOcara of tha 8a 
Itm that while tbey were Mng In the mud at the 
Qnincy yard for repalra they wart at a nlmltar dle- 
advantage 

Now In tba face of tha above flguraa It aiama that 
something must hava gone wrong with tha Chaa 
ter s tnrUnas a fart which will on doubt be- deter 
mined ks aeon aa a ha can get to a repair yard but tha 
moral of tbeoe very bewildertug raaelta la that In vtnw 
of tba anonnottt Importance of the turUna qttoatlon 
tha Navy Department shonld nndertaka n freoh leilea 
of triala of these three aktpa In Whloh every care 
ahonld ha taken to render tha oondltlona Identical 
Moraovar ^e trials ahonld he Of aaoh a length 
and ba oarriad on under euch varythg eondlUenn, aa 
to Battle beyond all qneotlan of dosbt whlidi In tba beat 
type of drive te InaUU in tha tntwe wafahlpe nf tbe 
UnUed Staten navy Wa do not heeUnte to tflMn tbat 
tbla M t»4ay tbe meet RnperUnt oneatlon nKeoUng 
the phynkm ehnnuHerietlee of tte'riMpfl of onr ngey 
Of the reHMUty of the WrMn^ wbetimr It he ^ 
Fnreime or Onrtla type iheN taho ftpM whntovar 
and It te beamtet et ltd NUnhUtty when driven fer 
long pariodn of Uma at (nil power that U te vndtly 


enperiorto 
rit vmttk 


ewer te ene of iwti mtamtltHm tatL tha 4Ba«toh of 
aeel aesteiMptta te IntihteM^ rehM hi M tnndten 
nf th^ ef netUm. ov tM MamiA« M of 

hho mate hte^Mteit t Um tttt fti « noteMp. vm 
9*0 glMte MbteM mm the ft 
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^'inwitU ttfmuM v th« utama 

QJa Araatnl’ tfsrM a» tmr llM ««IM for tb« wt 
H gBilMI •! erwMOtii. 19AKK>,000 pouads 

«! littA cUorMto. Witt «ian ot eomiriTa 

iBiW^rt*,' (Ante on. «Bd OttM oMoMoali. Of tto 
diiN««f% wlwlr MToa-uatliB «m imperM, moot of 
H tnm 11ta|d«Bd i»d qooiMiir 
tfeo iMitwt plpo lino'll! tto world U that whltt 
ntanda frooi tto Oklahoaut oil walto to Now York 
har^. At tbo jlioooiit Umo tbo oU Md of OklahoaM 
la tba aoat aoMoo In tha TTnltod Btatea. It la not likely 
ttat tta IbM win be put to Imnadlata uae for conrey 
tad oil ovor the whole dlatanoe. The complethm of 
tta ayataoL U racarded lathar aa a prorlalon for 
aaMTcemar. and to meet the future oonditlona, when 
tta YhnnaylranU and Weat Virginia Oelda ahall hare 
ban depleted. 

4ka Baal dlmeaalona of the grant drydock whieh tba 
lihUad Btatea navy In bulldlag at Pearl Harbor, In 
tta Hawaiian lalaada nhow that the goTernmant la 
wttely building for the future. Tha dock wiU be 
J.)U fbet long tron tha ooplag to tba outer alt], 1*0 
teat wide at tbo top. and will have 85 feet of water 
emr the eutraaea Bill at naan high-water laral Thera 
Will be a Bill at the middle of the dock, for an Inter- 
Madlate oalaaon which will divide It into two docka, 
BTB foot and 588 feet long reapeetlvely 
Oa Jutr Btt the TTnltad Btatea RaOUmatlon Bervlee 
aanonnoad that the beadlnga bod met In tha great 
Onaalaca tunnel, wbicb the government la building In 
waatern Colorado to carry tha water of the Ounnleun 
BlVer Into tha U&oempehgre Valley, where It will 
be uaad lOr Irrigation The tunnel, which will be 
eement lined throughout and will hare a flniahad croea 
aecUon of 10^ by im feet, will be the largeat undei^ 
ground waterway In the world It li alx milea In 
length, and will oarry thirteen hundred cubic feet of 
water per aeoond Ita coat will be over 82,500 000 
Ob July IPtt the twin tunnela extending beneath 
the Hudaon Hirer from the Pennaylvanla rermlual 
Station in Jeraer City to the Hudeoii Terminal Build 
lug In Manhattan, at Oortlandt Street, will be opene4t 
for operatlou Tralna will run from a nva-lrack 
atation, eighty feat below tha Pennaylvanla Terminal, 
to a flre-traek loop atatlan beneath the Terminal 
Building Aa Boon aa aoIBclent care can be obtained 
from the bulldere, the twin tunnel, running parallel 
with the Hudaon ahore line on the Jeiuey aide, and 
agtandlng from the Pennaylvanla to the Lackawanna 
tarmlnala, will be alao placed in operation 
I'tom araxy point of view the round-the-world crulae 
at the batcleahip fleet wee a pranounced aucceea, and 
tta crowning Indoraement of all baa been the recent 
aaaounoament of the Aaalatant BeoreUry of the Nary 
ttat the repair! to thirteen of the aixteen hntUeeblpe 
that made the voyage have been completed at a total 
oeat to the Kngineerlog and tha Equipment bureana of 
850,880, or leaa than 84,000 per ahip Many were the 
pradlotlani of trouble, demega, and even diaaater, at 
the time of the atarttng of tba fleet, but not one baa 
bean fulfltled On the contrary, the benellt to the navy 
la tha Inrraaae of Ita phyaleal eOclanoy and tha Int- 
provameat of lie momfe haa been Invaluable. 

Jk teel waa recently made in England of a ataam 
engine designed to work at preaaurca of as talgb aa 
Abe thousand pounds per square Inch. According to 
our contemporary, Engineering, tha testa showed a 
ataam economy of 13 6 pounde par brake horie-powar 
per hour The engine la of the Inverted V type, with 
eight cyllndera, the hlghpreaaure two Incboa, low- 
prvaanre Are Inrhea in diameter, each pair being ar 
ranged in tandem en two cranks. The etrohe la four 
Inoheg. the apeM. eight hundred ravolutione per 
mlButa Riroed Inbrieation Is used, the oil being 
pumped Into the steam on lU way to tha cylinders 
In tha teat the steam pressure was live hundred 
pounds, ^msperaturo 780 degrees, tha ravolutione eeven 
hundred per minute, and the brake bona power de¬ 
veloped 3185 


ttltt a view to enahUng marine tnihlse engine pro- 
pellen to work at h*id>** efltolency, Mr Taeusi Wada- 
gald, la a paper tMfora tha Northeatt Coast Inatitu- 
ttoM at EagtaeeM and BlilpliUllders, proposes to nee 
a metiUIlo eaettg anrroundtng tta aerew propeBer, tha 
SorwaMt and aft etida of which are flared Into bell- 
atttt with a e r oeaea e ttoual area gradually 

oehtydotlpt fnms tte two mids toward tto seraw pro- 
ponpr. ttlf amugwont tbo fotward vOIoclty of 

tt* vrUtt tt toparted br Oa MctUmat pull of 

tto shttlUlBda, ttAdOshratod, uatu gt tto moot eoo- 
tnuMl Bdri of tte wfaefa tta watte to acted 

Him by the wniw.|vupill»e,'tte vdooitt rtous to a 
1lttafttuas.^tta pttpiltoe opafatttg-tt wgtor tttelng a 



Amerlcaik 

KUBCTMCITY. 

Ba a veeett lectun before the Royal InaUtiite. Lon¬ 
don. Prot Vr. B. Oalby ahowed that for long dlatanco 
traetlaa at speada under 65 mllee per honr steam la 
mnch mors economical than elactrlc drive, Bleotriclty 
posi P ie M an advantage tor high speed travel becanee 
tbe power la limited only by the number of axles to 
which moton may be applied 

The largeet electrically-controlled switch tower In 
the world hae just been put Into aervlca at Providence, 
R I, on tbe New York, New Haven A Hartford Rail 
road Tha lower ie equipped with 77 ewltcb levers, 
providing 886 comblnstlona. Bllaborate precautions 
are furnished to prevent tbe giving of a wrong signal 
Tba power used la taken from tha feed wires of the 
railway, but aa a precaution two other sources of power 
are provided, which may b« drawn upon In cane of 
rinergency 

The Old-etyle gasoline lights which have been neni 
tn Central Park are to be displaced with t *0il or mure 
than twice aa many electric lampa. A very artistic 
lamp post haa bean daaigned for the new lamps. One 
of tha objections to the guaollne lamps was the fact 
that tbe leakage of the oil ruined tbe grass around 
these lamp poeta Kurthetmore the lampllghtcra did 
mnch damage by making abort cuts through the 
flower beds along their routes from one lamp to an 
other 

nom time to timo we bear of some enterprising 
amnteor driving an eleitrle generator by means of a 
windmill, and thus obtaining electricity without coat 
except that of the Installation and with it lighting 
hla houae and operating various household machinery 
Recently a Oerman company baa gotten up a special 
electrii generator equipment adapted to be ojiereted by 
wind power Tbe installation comprises a dynamo and 
a storage battery, the latter nerving to atore the esi eaa 
power until such time as It la required Thu upparalua 
la entirely automatic, and requires absolutely no alien 
tlon except In time of itorm, when It IM necessary to 
reduce the salt area of the wind wheel A special 
regulator used with thta apparatus automatically keeps 
a constant pressure on the ligbling cinult this being 
entirely Independent of the sumber of rcvolulloni of 
tbe dynamo or the condition of the storage iMitery 

One of the large now ateamcro of the Orient Bleurn 
Navigaliun Company plying between England and Aus¬ 
tralia baa been provided with a model electric equt(c 
uent even Including an electric laundry flie wash 
Is tint boiled tn a tank, where the water ts kept at 
liolling point by mt«na of steam pipes, tben<s it Is 
carried to a pair of washing machines driven by an 
electric motor The clothing Is dried by mraiui of a 
hydroextractor driven at 6*0 revolulloiiH per minute 
by a 8 horse-power motor There Is a llecomlon ma¬ 
chine driven by an electric motor, whiib Is provided 
with a safety device to prevent tbe operator s flngerr 
from being caugbt under tbe rollers If Ibe Angers 
coma too near the roller, the motor whhii drives the 
macblae Is sutomallcally stopped The laundry Is 
equipped with an eleclrlcally-drlven ironing nisi bine 
and with several electric Irons 

Many hoepitols Id England are provided with a spe¬ 
cial apparatus for extracting Iron and atecl fragments 
from the eye by means of powerful electro maguuts. 
Tbe magnet employed has a tore three feet lung and 
elx Inches in diameter of the best Bwedlata soft 
Iron Two hundred pounds of Insulated wire are 
wound In two colls about the core The end of tbe 
magnet li threaded to receive tennlnals of dllferent 
si apes to suit various eondltlons. The magnvt is 
mouuted on ball bearings and can be moved In any 
direction The strength of the magnetli fluid nisy be 
varied at will by means of a rbeoeUt When used ut 
Its maximum power, tbe magnet exerts a pull of 3o 
pounds per square Inch at a distance of an Inch A 
special type of apparatus ts provided for reclining pa 
tlenta. Jn this case tbe magnet Is mounted on trun 
nloni, and to tilted by means of aultablo gearing opciv 
nted by a hand crank 

A BOW farm of eleetrical varonm meter has recently 
been devised It posseasea a distinct advantage over 
other sleotrlc vacuum meters In tbe fact that It re¬ 
quires no Instmment for mcasnrtng the current rnlst 
ance or Intensity Tha device conriats of a glass tube 
which commanlcatas with tbe veaael In which tbe 
vacuum to fanned A wire paaeee through thli tube, 
and terms part of a circuit through wbl< h a current 
of eonatant pressure to fed At the renter of the tube 
a small weight to attached to the wire The current 
paselng through the wire beats ft to a certain degree, 
depeadent npon the intensity of the current, and also 
upon the amount of heat carried off by tbe goa sor 
innndinff tha wire An the gae to rarriled It dlmlDates 
less and jess of the heat, eauslng tbe tsmpentura of 
the wire to rtoe. The Increased tsmperatnre expend! 
the win, making it tag. The gloss tnbe to graduated 
m ttgt tte extmit of the mg may be otsMrved. and 
tkas ttd digiM aC wettotton Is detarmlned. 


SCIENCE. 

A new parasita which attacks the vine st the root 
was discussed at the AcadOmle dee Setonoes by M 
Qulgnard chief of the isillcge of Pharmacy It to 
designated clondnitlae,’’ as It Is quits InvIsIMo In 
general, so that It Is all the more dangcroue The 
parasite to believed to be a fungus of the pbanerogun 
ftuntly Experiments upon It arc being coiillnued at 
the biological laboratory of Nantes 

Tbo New York Aquarium has ai-quired an octopus 
after lonalderable expense und dlSIiully The spat I 
men was taptiired In tierinuila waters uiid conveyed 
to this city In a large tiigboet whlib uas spat lally 
■ hartcred for the purpoee During the fnrty-elgbt- 
hour trip from Dennuda to New York eraiiien were 
kept buoy pumping ualor Into the tank which oon- 
talned the uilopus 

nia gmithaoulBB Tiistltullon of Waaliluglnn will 
erect on Hie very eninmlt of Mount Whllney Cal 
(altitude 1*600 fcell an oliscrvalory which will tnalile 
llivestlgalore to almly atniosphcrlc i-oudllluim at griat 
elevations In dry sir lUid In dear skies Tin nlistr 
valory will he erected frnni the Hmlgklus fund and 
will luniprlse a three-room Htnicture of stone suhstan 
tial enough to stand fur iiiiturlue 

Sr Otltc has stated that the quest lo.i of preserving 
tbo teeth Is more Inipurtuiit than (he liquor quostlnn 
No doubt mnih dyspepsia Is due tn decayed and datewt. 
Ive teeth which preclndc coniplctc niasthation of tbs 
food (even If anybody In Amerli-n hud the lime to eat 
properly) Dentlala like doctors are now beginning 
to realiM that their true mission Is not a general 
rebuilding system but a systemutli and well^nnsld 
ered effort to prevent aud overeoinn the decay and 
locaehtng of huniun teeth 

A Frsatch mhroacopist hna deAlaed a method of do- 
tecllng end mugnlxlng Iraics of blood on knife blades 
and other oiwqun objects eten when the stains can¬ 
not be seen with Iho naked ejo. The light of a Wels- 
baih burner Is i om eiitraliHl upon the part of the ob. 
Jcit under exiimlniiltou Ibrough a lube which Is placed 
obliquely above the object glass aud which carries an 
Iris dlsphragm a londenslng lens and a total reflec¬ 
tion prism A phoiographlr camera may be subetl 
tnled for the eyepiece 

The firaadom from corrosion snd other properties of 
tantolum aiiKKestod the employment of (bis metal os a 
material fur pens but lantnluin pens huve failed to 
pass Iho test tor dnrwbIMIy whlih Is applied (In 
FYancel lo steel |)ens Ihle test eotislsta In loading 
the iM>n with u weight of 18u grammes (6 1/7 uumss) 
und moving a baud of paper beneath and In cuntail 
with a pen at thu ordinary speed of writing milll 
10 kllnnietera (6>i miles) of jiaper have passed Ths 
loss In weight of the pen sbonid nut exceed U7 mini 
grnmm! (OOlOS grain) The tantalum pens were 
found to Inee tnoro Ihsn twiee this araoiiiit but the 
lose bus l>ccn reduced to 06 nillllgrainme (00183 grain) 
by s]|ghll} nxldlrlng tlie tantninni 

A recent Issue ■>( (he (Imtcdtc Astrouornlque of Ant 
werp anuouuces that the grret ti lew ope of tho Paris 
exposllloii of IBOt) wllh two nlijc'itlves visual and 
pbotographli *714 Ini Ins eperlure a ruelostat mirror 
6'>j feet In iIlHiiieter and vnrlnns nrcessorles the whole 
costing iiifire tlisn 8r>0(mii to rnuBtrni I Is offered for 
sale by lh« rcielver of Ihc exposition On thta an 
nounceiniut CiisiDoe whlih had vainly endeavored to 
find out whnt hud IsKnme of the monster telcsianii 
makes two cominentH first, Ibat Ibe rei-elyer lias not 
been unduly pruilpUoiis In converting Iho assets Into 
cash, and secondly that here Is an sxreptlonal opixir 
(unity to procure an extraordinary Instriioisnt prob¬ 
ably for less than onc-lonih of Its cost ns there will 
bo few purchasers (nr a lelcwope which requires tor 
its bousing a building morn Ihiin 130 feiil lung 

A bnllaUn recently Ivbued In the rnltul Slides Do- 
Iiartment at Agrliultiiie sets forth tbo rcmilts of a 
long series of experiments carriid on by Dr Henedirt 
and Mr (^rponter with Ihe remarkable respiration 
calorimeter at Wesleyan llnivnraity which In Iho 
hands of Atwater and Benedict has added so mnch 
to our knowledge of metabolism As a result of those 
Investigations It seoma that the human Imily Is a 
machine of such wonderful i-fllch-my that oiieflftli 
of tbe energy expended hy It can be utlllxiil ns work 
and that this efllcleni-y Is more or less the siinie In 
men of all types The longest and monl thoruuKh 
Irainlug does not rhauge this rallo The profcwslnnnl 
athlete. If he Is able to outstrip the novlii ilm-s an 
not because ho has better muscles but be* anae lie li 
able to put morn energy In the shape of ilsNue < lisngo 
Into action Training besides preparing the hcait 
to stand great strain acta to Increase Iho snojects 
power of using up hla ttosac and hy giving him morn 
moscle tissue to nso rather than bv temblng him to 
ronserve Ms energies In other words the profes- 
stonsl has a more powerhil engine Ian ause he Is ahlo 
to nae more fnef and not because he wastes less steem. 
If wa may employ a mechaalcal simile 





lb« ■cconpMjriDg lIlniMUgii ihovi tJu eoiutrae' 
tlon ot in BnglUli mponttri eendmMr conitruetid 
tn do for Um itmoqtliirlo ooadMMr itfuit Dm Ooi 
trillo doM (or tb# ordlury witMitaoi omidmer 
utllbrtng rompirtaitnU) 
drilniga Thli plant wai 
Inatalled to dent wltb 10 
000 pound* of uhitiit 
■team per tutur and to 
milntiln a vtouum of 36 
InrhM tinder Mrere ron 
ditloni there being no 
available water except 
from the citr main 

It will be noted from the 
Jlluatratlon that the con 
denier la formed of two 
aertioni ot pipea anpported 
by a bale of brick and con 
cr te forming an onorm 
oua tank Kacb of the 
two group* or aeotlona la 
divided Into Hnaller ■oo- 
tlon* colletiora being 
plated at the end of the 
colla foi aeparately drain 
Ing them In aueh a way 
aa to aeparata the water 
fiom the vapor The 
water of condenaatlon then 
flowa Into a leal box and 
an elet trie motor driven 
pump tarrlea a larger part 
of It away directly to the 
hot well while atlll at a 
high temperature 

Bet llonal drainage la 
regulated to eolt the load 

on the Londenner In order to obtain at the lame time 
both a high vat-anm and a hot feed Care waa taken 
la th* dealgn of the Inatallatlon to prevent all the 
water of condenaatlon from being drained from the 
pipe lor In order to obtain elB lent condenaatlon ot 
ateaffl the elferveacent action la neoeaaary Valvea 
are arranged ao aa tn provide the adjuatment of the 
aectloual drainage te aynchronlae with the load and 
to aeture a hot feed on light load a* welt aa on peak 
load 

A alownpeed alertrit motor la utlllaed for driving 
each of the two aet* of three ylinder air pumpa 
In the aame pump room are lo ated two dlie tron 
netted ele trie raotor-dilven centrifugal pump* (or 
olreulallng the water over 
the roodenaoi pipe 


The a i npaoying Ulna- 
tratlon ahowa the ton 
atructlon and method of 
operation of a three motor 
electric traveling acala 
crane all roovementi of 
which are ac umpllahed 
by ale trk power The 
acalea are lupporled on a 
troUey tiuik fiume and 
carry the holating mechan 
lam on an li dependent 
Bteel frameworh wl lie the 
eeale heama are tn the 
rage auapended (rem the 
trolle} and rtndlngi are 
taken and recorded by the 
opeiator 

It It of Intereit to note 
U at the rant la provided 
with three beama two 
at ale beams with etvrral 
retordlng poises and one 
taro bean pern Itting the 
B ale weights of teveial 
dlDercnt item* of material 
to be laally and a cur 
ately leteimlned A move 


Iranafera the load fnm 
the knife edges of tbo acrio j 
to tbs trolley tmrk frame 
a hen dealred and the op 
oration thoreaftrr It the 
aame aa with an ordinaly trolley 


•Owyel* 33«^H motor TM* eoutnettob In n*a« 111 oowiBigt w^rtiiiiiila iwo» tk»t dlftig* » tigdr 

warebouM for bandHig (NifM. atiw^ttra] «gt«r^ 

or any other ehwa of geoda ot wbleli the walgbt la da- **Msd hf tSO/m tiM «0f6 teMgMMr 

■irad Tha aoaia beama arw w gmsaad that rmard bagu to ^ agd UltagM mnpadi. U *9 
of tha weight of each plaoa oao he made aataaMUoalUr k dlmt aondkt kd p i ppw IfiMiiMtr, apeen b wed ab 

raprodotaM db fa bk 
dtattaotir mddbn h» * <(» 
UkM of agwk) yarda. 



Amdn a varp tattkaa awd 
diatlaot raprodiMtlaB of 
apeaoh wga piodimad tha 
ammd lutaattr n tta 

BMdaly M tha onltgaaa 
ot tho oteotro magnofa A 
raprodnetton thottph W 

ooosUarabty lam latoagtlri 
la tlao obtalBod whoa aa> 
tag A oou wUhoat hma 


to bo tho laald factor, -tho 
aaboUhitlm at a tan* 
■toal magMt tOr tbo olae- 

Accordingly a b w ioahpo 
magnet, on a wound inn 
cota, wu aaed WKh oi 
eallMit Bpooeh waa 

re^oduead rarr dlatlneOy 
By properly cfaooeing the 
Aape and dlmenaloiw «t 
tbe vurlona porta ft thua 
waa poaaibla to obtain a novel telaphon* apparalaa, 
remarkable for Ita ahnpiielty and traa from th* dto- 
advantagaa of vlbratlag plate* or memhraam. This 
t*l*phona compri*** a magnatle olrrult parftCUy 
cloaed *■ poaalbl* whoa* ultlmat* partlelaa partake la 
the oacUlation ineurlnr—beeana* ot the nmgottnde of 
the vibrating m>a*—e cMiaiderabU loand Intenallp 
Theae aSMta can even bo Inereaaed by naing an aoosw- 
tle funnel th* whol* ayalem ccaatitnUng aa aatmaiaty 
aimpi* tondepaaklng taiephon* free (mm tha appdr 
bannonica that uaaally apoll tha timbre 
BImllar exparlmenta with eoually aatisfaetory raaidia 
were made on dilhmnt altematingonrrent trana 
(ormera Uvea a dynamo could be mads to talk. Tha 
Bald magnota of the 
dynamo wort oaoHad from 
a ipaolal aouroa of eaa 
tlnnoua currant Tba tab 
eropbone circuit being im¬ 
plied to tb* bruabea tb* 
dynamo r^aatad with par 
feet dlatlaotnaaa tba word* 
pronounced la front of th* 
microphone Speech aad 
aong ware reprodaeed wtth 
equal etoameaa • maaU 
SfKVwatt abnnt dynamo 
prodnoing mnada dlatlnet 
ly board tbronghout a ball 
of (htr aiga 

Wbllo Urgwaimd am 
chlnao abow tho atm* ad- 
fact, tba looad Indeaatty ot 
the rapiudueboa by ao 


It to doAOesa an tnl*i« 
aatihg phyaical pbaaa- 
anoa that th* haary ttwa 
maaaw md tn eponaolhm 
with dyagmog alift tnao 
fumen ahepld b* aeiod 
vioi td ipeh aa an 


A BVai ITANBATITB OMn M ail lB 

The teal* maohaalam <bb b* thrown oat of aarvlc* 
and the carrying beam caat oB ao that tha crane may 
be uaed aa a atandard traveling crane for general 
work 

‘apeaktnaH Dyaamoa aad T«aaaliera»*n 

I he human vote* In perfactly traoamittad a con 
alderabla dtatanc* by undulatory or Induction our 
rent* produced by periodic alterntlona In the mag 
netlam of a magnet Prof W Peukert of Bronawlck 
Germany haa tried to magnetlae aa Iron cere by enr 
rvnta of the kind produced when a microphone la 
■pokan Into To thia eSbet he Inierted a coll anr 
rounding a rloaed bundle of aoft Iron wlrea In tha 



A nw SCBBTm TSLAtBUM MhlS OBAII. 


auaaioa appothtid b» r*«u 
ttta tho ROMMI Mtaktams 
taxwtry bi^ 1ft eoahww 


thla platform being dnigned to ault th* material to perfect dIattnetnaM tho« 
be handled Tbe crane te adapted (or wolibiBg ma te bo toeulht oka* to 13 


circuit of a mlaropbaao Tha aenada hroaoimnad ha odtkat taduaWT dibmi up agctaftio itr lMS(na|H|ft 
front of the mkrephono canoed tho im aero to at a o wp piaBOp ««dlabta. In riwnactltel 

vihrat* allghUy thor^ nBdartnt eaavwantl^ Wft* (-“"TT -T rnTiflliil njhU^ lliiljS 

perfect dtettnetnaM though aofMily that the <a> lad paoh^lttd, U 


It te waD known that llte Mnuankt 


laaalte olafaMMa «t 
ggw>a<»it l>im s it a 


M laja H ttttM 4 «yta« 
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at? aiiuC^NmS. ym4 tm Vattad Mataa m 
>l^'aidr jfcwrt^lMWpai ta W*d4Btt^ «( 

^ M]Mw M !««•>» wlrWMi edwnmiattkw b*- 
MM)«tl,,latt|tetad, ia t)w Aonrwaf u« tmtnrn 
whicb MDMMaUa^ tiM f«aM>- 
btfltjr «f tthaanMtUag w«af)i«r IndMitloaa (ma ahip 
UMff lat^irar. Tha «a*at vltataM ttanoa* Wbloli 

art M4at Ittportaat tpr eombtasUMhm wltb w t li 
aatlfBtlat tha 4iiaat|e Ooeu ara tboat of tba EtatUab 
Chaqaa), tba vaat eoaat of Irataad tad tha eutarn 
ahaiaa af tha CaUed Btataa and Canada. Baraiml of 
thaaa ataMoan ean maka tbamaattaa nadantood to a 
dlatatkoa of 1,000 mllaa, ao that tomoIb ean rooalTe 
tataUlfObaO flon land darla* tha antira rorate acroai 
Um 'AtfauKle. Tha wtrafaw tranamittara on ahtpboaid, 
bowavaf ara mnob laaa powarfnl Tbtir ndlua of 
aotloB nOvar akcoeda SCO mllaa, and tbar cannot aand 
iDOMaiao dlTooUr to land fran a craater diatanca than 
thta 

DuHac tba rainiar of 1008 Dr Polla mada an an- 
parlaantal Topaaa aeroac tha Atlantic and back, on tba 
Rambnrt atiamar "Kalaarln Anmata Victoria." Ha 
bad arranged witb aararal ataamahip companlea to taka 
part In tba caporlsiaBta, and from thdr Tcaaela bo to- 
calaad 88 wiralaaa maaaagaa on the ontward and 10 on 
tha ratam paanagn 

la addltl^ tba Alz la Chapalla obaarvato^ aent 
bba, afa tba ariralaaB atatlon at CUtdan, Ireland, dalljr 
tapt^ of mataorologlMl obaarrattoai made on the 
BagUab and French eoaata. Tha tranamlaalon waa 
parfecUj wooeacfnt up to the end of the fourth day 
of Um ontward voyage, when tba ahlp waa aboot 8,000 
mllaa from the Irlah coaaL The meesaaeo, which were 
is clphar, ware tranamlttad without a elngla error 

OOhon the ehlp came within the tone of Influence 
of Um Amerlcnn atattona. It rerelvad daUy report! 
from the Weather Boroao at TTaablngton These re- 
porta ware tranamlttad mere rapidly than thoae from 
Ala la Cbapelle, but they ware nfleo curtailed, a fact 
whh-h wu attributed to the omploymont of code wordi 
Inrtaed of clpbera. 

Oonvanely, metaorologleal eboervatloni mada on the 
■Up ware lent out dally by wlreleoa, tor traneralMlon 
to All la Chapelle. Daring tba flrat two daye of the 
weatward voyaao thoae meuagee were received directly 
by the wtreleae atatlons on the Bnglliih Channel After¬ 
ward, the momaaea were transmitted Indirectly 
through venels nearer shore Ttali syetem was era- 
ployad until tha ship wan In mld-oc«an and the trans 
mlsalon of the message to Alz occupied two full dayi. 
The mosaagee sent directly on the return trip reached 
Alz In leM than 18 bourn—one of them In one hour and 

DaUy weather charta were drawn from the reports 
Tocelvfd from land in combination 

with oboervatlona made on boud. - 

A German oommtaalon- baa elnoe 
baen appoftited tor the purpooe of 
eenducting a more eztenalve aerlei 
of ozperlmenta. 

Oollahoratlon botwoen metaoro- 
logleal and wlraleae atatlone, aabori 
and afloat, would benefit navIgaUon 
as well aa metooroloty tor tbo cap¬ 
tain of a ahlp at aaa haa a ijrefound 
bitereot In forthcoming weather 
Chaagea. The receipt of vartona 
metaorologleal data from a few ata¬ 
ttona would not alwaya enfllco, but 
Uh void would be tilled If the wl-w 
laea atatlona on the coast abonld 
asnd Ont dally, at a prsdotarmlned 
hpnr, weather tprecaaU obtained 
from neighboring meteorological 
statlean tor th« bcaoilt of aU Uitpa 
wttbJn tba loiiea of influenoo of tbo 
wfroIeBa itatlona In particular. 
eSoottVo warnhigi of approaching 
etorma might bo given In this wny 

An attempt la thlo direction haa 
already boon made la HollaiyL The 
pellco achoenor of the North Boa 
fleiieitoi roeolvoa dolly, wblla with¬ 
in tbb wna of inflnanee of tbo wire- 
tad atattea of ftAkveantgoa, tba 
MKtbar foiwosots of tbo motaeroleah 
48^ tniUilitaAl BUt Wbonsvor It 
idplj|t 8h ji , gliprialstorm waralnga are oloo sent to the 
MdlattSRt WtM trastonita the Asaaagei to the Bshtog 
boiptobr w—■ 

lir aiai^A* asqaelail' Umt, aa tba nambar and fra- 
‘#aaaF>W'#j!^ tokiMa ondl by vaaiaia to mataoro- 
' ^<ra fa»-tba t dra m ta «»«*»• 

aita* u<^mitF%d^iM[V,vatoabb to tba vodMs wbleh 


Mttttlfic AaMitean 


A u n A a i p fAsti Mt nzn, 

Tp the wtda range of amuoomanu now toond on the 
Isadtng linen, btlllarda may bo added la tha imr 
futnro. This haa been rendered poeatUe through the 
UvsatloB of aa iagenlooi movable table top by two 
London Inventors Measn. Tonrey and Warton Hlther- 
U It haa been impoaslble to play bUUardi at aaa, chiefly 
for the mason that billiard balli. Ilka otoer tblngn, 
are Inezorably auhlect to tha law of graritatlon It 
asems aa uadonbted fact nevortbolaas, that a billiard 
table waa put iuto the 'Great Bastern " The auiump- 
tlon may pooalbly have been that the huge proportions 



sni An nA* vuwa or tbx. biixuu tabu. 

of the mammoth liner would Insure so stable a plat 
form at oea, at all events In ordinary weather that 
the balls would not cannon of their own account If 
such was the expectation however It was doomed to 
dlsappolntmeot To-day It would be just ns Impossible 
to play billiards on the Lusitania * or on the AdrI 
atlr," unless they were at anchor, ae It waa on their 
pmruraoT of flity years ago 
A c-emparativciy modern Idea—for the queotlon of a 
suitable billiard table for ships has received the atten 
tion of the makers for a considerable time past—was 
to flt up a ahlp with a saloon so susiiendod that it 
would remain uaaffocted by the vessel ■ uiovemeuls. 




i: 


wboaa azla Is longitudinal to tba table, tha ooUd mo¬ 
ment of tha pivot consisting of the shaft B Thla lat¬ 
ter Is seenred to a croaa piece, to which Is also aeonred 
a tranaveroe shaft, which la carried In braoketa 0 
bolted to the deck of tha billiard saloon of the ship, 
The horliontal position of the bed of the table la 
maintained by depending counterbalance weigbta, of 
which there ore three, namely, one at each Md, secured 
to the tranaveree girder tor counteracting the effect 
cf the list of the ship, and a central counterhalance 
for counteracting the effeit u( a change of trim D Is 
a dashpot to hold the opposite end of the table In bal 
once The two shafts sre eacb rsrried on ball bear 
Inga for tha purpose of eliminating frlftlon aa much 
ar passible The table shown In our lllnstratloQ meas¬ 
ures 8 feet by 3 feet or threo-quartera site A full 
else table of course, could be erected on the same prin 
ciple, bnt spare being valuable on board ship. It la 
probable that the smsllcr site would be chosen 

A Vrojeet mr (fee l■t•rlUllle■al KspInratloB or (be 
a(UBUc 

At the Internatlonsl gcograpblral congress which 
mot recently In Geneva tao delegates called attention 
to the necessity for ao International exploration of the 
Atlantic Ocean and suRgested the formation for this 
pnrpoae of an asaoctatlon similar to that which has 
already been formed for the study of the seas of north 
era Burope All Atlsnllr exploring expeditions of re¬ 
cent years havs proceeded southward from Burops and 
have i-onflaed their observations almost entirely to 
the sonthern half of the Atlantic Since the memor¬ 
able voyage of tha ‘Challenger (1872 187S> and the 
last American expedition no ship equipped with mod 
era apparatna has made exploratlone In the Gulf 
Stream and'the northern Atlantic although thorough 
knowledge of these waters is nsLoaeary to a complete 
understanding of the phenomena of the aontb Allan 
tic. Almost nothing Is known sbout tha taws sad 
range of teroperature and the velocity of currents In 
the north Allanlli. although tha vsrlatlone of tempera¬ 
ture of the Gulf Stream undoubtedly exert a powerful 
Infliiem-e upon the rllmute of nil northern Burope A 
study of the meteorological luudltlons of the north 
era Atlantic Is also greatly needed for through this 
region sweep the barometric depressions Ibe frequency 
and paths of which seriously affect the (.rope of west 
era Burope The connettlun between hydrographlo 
end atmospheric phenomena about which so little Is 
known also demands study 

Many biological problems too await solution The 
IsrvB of the Bnropean eel have been found In the 
Atlantic west of Ireland at a depth of 3 100 feet, and 
Ur Hjort has found Isrvai of other fishes at great 
depths In tbs ocean between Norway and Jan Mayen, 
■o that a systemallc and srlenlinr north Atlantic flsh 
erjr would probably produce sur 
prising results. In this cottnedlon 
the quautlty and charprter of the 
pIsnktoD which both directly sud 
Indirectly luflucnce the migration 
of fishes, demand thorough study 
I- Innlly the eTploratlou of the wa 
tors of northern Burope cannot be 
regard) d as lomplete so long as 






A BOUABB TABU It>B fHm 

Its floor, It was hoped, wonid remain perfectly hori- 
aontal, wliatsvsr tha rolling or pitching and Ita oceu 
panta vrooM bs Immune from sea-sicknesa. Thla no¬ 
tion, despite ite hnmanltarlan motives, waa doomed to 
dlaappolntmant The awinglag cabin did not work 
aattatectorily In praoUoa- For one tblBg It proved too 
Jerky, and did hm add to the safety or comfort of the 
ship. 

A tatoranee to ow pUas will show bow theao deatra- 
bis ^nalltles have been soeursd A la the iMd of the 
tohto whiob Ig ssonrod to transvene gMsra, iltnatod 
tmr tha ttUhi at the table. Bmflt girder eerriee, at 
ItaaaBMIf ta taMMi. the hollow otemeat wt a pivot 


rents tcmperutiires and biology of 
the Atlantic of which the North 
Ben the Haltlc the BngUah than 
ml ell aro dependencies 
It Is the more remarkable that 
the north Atlantic Is one of the 
least known of ot-eaulc regions as 
the most Iniporlaut highways of 
trnfllc traverse this region It Is 
true that Iho proflie of the sea 
bottom ban been made known lu 
rough ontitne by the work of (ho 
cable layers but we know very llt- 
Ge more of the physical characters 
of this region. 

The Gulf Stream requires espe- 
i.lully thorongh study because of 
Its great Influence on the ciimatc 
of Burope Voysges of exploration 
■honid be made lour timen each 
year and tha operallona should al 
ways fnrluds meaanremonte of tem 
peralure and aallnlty st various 
depths and the collection of sperimens of plankton 
and aaa bottom All the expaditlons should use Idem I 
cal Instrumenta methoda, unite and coostanu so that 
their resulta may be directly compared with each 
other In order to save expcnaei the proposed plan 
doea not Include an Interaatlonal bureau of operation, 
hut merely an Interaatlonal commloalun to prcMrlbe 
Inatraments and methods and aoslgn to each govern 
ment the Held which It Is then to explore with Us own 
men and at Ite own expense. The partlelpoilun of in 
dividnals will also be wefoomed and sought and the 
asslstenoe ei tha great ateamohlp companies is ronfl 
deatly expected. 
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nwoio KinnKULii.1 amioa mat <» m tq»tb 
B ointuos. 

BT riATUIIDtia (r « nOUT) 

(JuriRpi—Prof Ilnry P Munlns of Brown Uni 
venUy and Prof 8 A HItohoU of ColamUa 
I iiivrrolly ) 

Ihr luhoolbojr early beromea familiar with linmr 
mi BBiirr BouBre meaaare and Mild or cubto tnaaaure 
He imdemtands tb«n reipnlively bb the meaaun 
mrnt of lenathB the measurement of surface which 
depends on Ungth and breadth taken conjointly and 
the mcBSuranieDt of volume which depends on length 
breadth and height all taken together Ihe tint In 
volves one dlmenalon length the socond two mutually 


Uw onbe AB<M by Uctlsg that obiM Uew ew 
In a dlreetloo parpesdlonlnr to eaeh of Ug thm A 
Siena to In tbt dlrwotioB ct Ibt. ievitb dtsMB 


Its U squares IP lines' and IP tWthbi dssnflw TSS > »c t 
Ivsiy Jf cnbea «• squares and JP Hnes aMordlngty 
the lour dlmenalonal unit eentatsa If onbea, JP 
squares. JP llna^ sod M‘ points Oeasidmng the 
boundarlea of the unltt AB has two bOtradlng points 
ABTD has four ABOthG has dsiit~-fonr esob from 
the Initial and (hs Anal positions of the movtiif 
square—and the tour-dlmenslenal nntt has 16 —sl|ht 


moving rube Of bounding lines AB has one (or la 
Itself oue) ABOD has four ADOIX} baa twelve—four 


A B 


bio 1 

prrpcndkiilar llnuiivinne length and breaillh multi 
piled logtthrr sill the thini three dimonslona 
eaih peipendliular to Ihe other two—length breadth 
and hilght ill multiplied together Let the units 
of these thiee kinds of measure (e g foot 
aqiiare foot and cubic foot) be reptesented by 
a line AB a aquaie il<n with that line ai aide 
and K (obc AR(IhO with that lino as edge and that 
square oa hose (Fig 1) The null AB may be re 
gaided as made up of an Inlifinllely lirge number 
M of poInlH arranged unllnuously Iniin A to R Ihe 
sguan AHt n then louteliis MXB — iH' points and 
Ihe (illM ABCnn (Oiilalns M y. it y. Hs= iP polnte 
One tail gu from snt point In JR to any or every 
other point therein hv following Ihe on< flvid direr 
tion of AB slmllnrly from niiy point to any or every 
other In ABil) by moving In Ihe two Axed dire tlous 
of Hie bounding llnei ind llkewls* In ABttiO by 
moving in the three Axed direcitona of the bounding 
linee (dim Hon fiiward or backward being regarded 
aa the same In ivery <awe) Heme with legard to 
motion from one point to anothi r the Arat unit Is 
one diminslunal the iciond twcsdlinenslinal aud Ihe 
third three dimensional 

Man inn make no iiioHon whi h cannot bt resolved 
Into a nmblnatloii if three mutually perpendicular 
dirt II ns he nn i a I no place whiib cannot be 

P t B « 0 

bill ... 

readied b) g ng noitli n south east or webt and 
upwarlord marl lie an And i < ii li l In a io< m 
whI li annil li fiuud by inotlng In the dire tloii uf 
the lingth I res I(h an I height tr Ihn looiii Sight 
reveals two llmriiaioiis illniHv the hreatih and the 
belglil ir Ihe nbjcit b»l«ld whili the Iblrl dImen 
hi n the dlntanie of thi ihjett Is lallmited liy means 
of thi mus ului turning it Ihe eyes lo locus them on 
it N) H nsi mils for a fourth direction perpendhu 
111 In th (Iher thrve in fait all of mins experieme 
1 I vet hliii aatlsAi I with tin e dlniiuslons 

leaving ixinrlcni Ithmil and rtaaonlns wholly 
fi II anil gv thi fuiirth dimension la Introduced is 
follows liar IlnnnHliial mi on ire dt tends on length 
liPBilth helhtt Bill I fourth dinienilun all multiplied 
t getlitr It livilvis f III linear dlinenalona eaib per 
pudl iilnr to the oH ri thre insequently the fonrth 
dim I all n Is at I IghI nnhlch to i t h of the thne dimon 
s nna of the tbice dinici si niliniasure Its unit must 
nve An IS edge He squmc tilt It as fate and theiube 
AB< IHJ ns Use It luntalna V > if X ]f X If = JP 



unit has 66—twelve each tram tha Initial and tlM Anal 
poaltlona of the moving cuho and eight dsscrlbsd by 
the eight bounding points of that cnbe Similarly of 
bounding aqnarea ABCD has one (or li Itself one) 
ABCDO has sis-one each from the Initial and the 
Anal poiitions of ABCD and fonr dearrlbad by the 
boundlog linea at tha moving eqnare—and tha tonr> 
dlmenalonal unit boa 24—sla each frwn tha Initial and 
the Anal poattlons of the moving cube and twelve do- 
scribed by the bounding lines of the moving cube 
blnalty of bounding tubes ABOiKO has ona (or Is 
lUelf one) sad the fourdlmenslonal unit has eight- 
one each from the initial and tbs Anal pteHlont At 
the moving cube and als described by the bounding 
squares of thd moving enha 
If tho bounding lines of the square ABCD are sup¬ 
posed to be made of a continuous wire and that wira 
la cut at D the boundary may then be folded down 
Into line with AB forming a one dlmenalonal Agure 
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(kig 2) of four llnpar units The original linear 
unit AB has one linear unit at either side of U and 
an extra oat CD beyond on one side If the tube 
ABCDO has ita bounding aquarae suppoeedly mads 
of a (onllnuoua sheet of Ho and that sheet Is mt along 
the lints JP OH Ut AF BP to oai DH the square 
faces (an te folded down to form a two-dimensional 
Agure of six squaiea The aquare ABCD has a aqnaro 
At each side of U and an extra one FKJU beyond on 
one aide (kig 1) Likewise If the four^lroenslonal 
nnlt has Us bounding cube* made of lonnwted solid 
wood and this wood Is cut tbrougb tbs appropriate 
plants the cubes can he folded down to form by 
analogy a three dimensional Agure of eight cubes 
The cube AB<DO has a (ube at oaib aide of It and 
an sxtis one iMyoBd on one aids (kig 4) These eight 
(obee now forming a three dlmenslooal Agure ronstl 
tatid the bonndary of the four dlmenalonal unit 

—X-;- 1 - jt" "'~' "k — 
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Ihe following table showi tha results obtained for 
the (outents and the boundaries of the tour units 
cODBldeied 


comvNiw 
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points To tiavd fuin any point lo any or every 
other polul In It a possible by moving In tha four 
Axed dlrsiHoos (t Hi bu lading lines 
The hquair AWf n (I ig l» Is derivsd from tbs line 
4B by letting AB with Its V points move throngh 
a distante of one fort In ii dlii Hon perpendicular to 
the one dimension of AB (virv point of AB In Ibis 
inoHon dewrUwe n line sn I Alien conUlns tbeie- 
fore M lines aa well as JT points Tho rube ABCD-O 
Is d«rived from the square ABi R bv letting ABCD 
move one foot In a liroi tlon psrpendh nlar to Its two 
dlmenaloos Ita Jf 1ln«s and JP points deerribe ro- 
spectlvely Jf squaiia aid IP Hues aieordingly 
iBCDO centalna Jf wiuhipb JP Unas and JP points 
Blinilarly the fourdlmeuelonal unit is derived from 



The resMnlng used is capable of extSDSlmi at onoa 
to units of Are or even more, dlmaoihma. 

If the onesHmensUina] unit Is sstended Inddnllelr 
to the right beyond B and to the left beyond A no tliat 
Its length becomes greater than any number one can 
name It represMts a ane-dlmensional space Alml 
larly the IndeHnitaly groat extension equally In every 
dlmenalon of the other unita gives a representation 
respectively of tvro-dtmenatenal throe-dhnetialonal 
and fbur-dlmanalonal spaces 

The one dtmensloMl nnu is ssparated, from tha rwt 
of tha onodlmenstonal qiaco In which It ttea fay two 
polnu tho two^tmeadonal onlt from the not of Ha 
two41manaiena] i^aea by four tinea tha threodtmso- 
slonal unit from tha ivA of Its spat* fay aft ■gnaraa 
and similarly tha fOBf-dlmensloTAl nnlt Is aegaMfeA 
from tbf rest of tho fOnr^bhefeaioiial Jn vAtob 
It ileo hy fight eato* to ttoioss n ohfdot «t tmr 



allowing Umo to slip post It) with uniform veloelty, 
and any point In time can be raaehed by travenag 
through a deAnita dlstaaca (in years montha ate) 
from ona chosen Axed point (e g thdVrth of Ohrlat) 
Any portion of the earth ■ enrtace regarded as a 
plane repraaunts a porUon of a iwo^taatnaloaal 
apses and the two Axed dlracUona are those of lati¬ 
tude and longitnda An IHusUmtlaa of thraa4lm«i 
sfonal space Is that space—to mans peroaptlana—In 
which the univerae is placed Man can And no Ulnp 
Iratlon of a fourHlImeiistonal apace 
It two Unas AB and VA In the same onodlman 
slonal sptoa afo symmatrlcal about n point 0 of that 
spaea (ng A) AB cannot ba so lAAywd In th|t spaoe 
that the correaponding polnta shall Botnolda (A with 
A B with B etc ) To effect tneb colactdenee it Is 
necessary to rotate AB throngh twoHHmenalonal 
space about o as s center or roughly ■peaking' AB 
must be taken up Into two-dimensional space turned 


over end put down on BA Likewise If two Irt 
angles) Is the same twoillmenslonsl apace are aym 
metrical with respect to s Una (fig 7) such colnol 
dome of corraepondlng points and Ilnca ten be effected 
only by rotating ona triangle through three dlmen 
slonal space about the line of symmetry or roughly 
spoahlng ona triangle moat ba taken up late three- 
dtmenalonal spate turned over and put down on the 
other Again if two polyhedral Agi^ In the same 
thredDmcnaloDal space are symmetrical with rrspect 
to a plane (Vig 8) coincidence of corroepondtug 
polnta Hoes end pisnss ran be effected only by rotat¬ 
ing one pniybedral Agure tbron^ four-dimensional 
■pace about that plane or roughly apeaklng one of 
the polyhedral Bgurea muat be taken up Into tonr-dl 
msnslonal space turned ovrr and put down on the 
other A right band and Ita rcAe(.tion (a left band) In a 
mirror are eymmstrlcsl with respect to the plane of 
the mirror and rotation about that plane would effect 
(olncldince Buib rotation wonld make a right glove 
beiome a left glove or ronghly speaking a light 
glove tossed up tn tha direction of the fourth dlmen 
■Ion and turning over there will rail baok a left glove 
The tnabtllty of man to locate the fourth dlmenalon 
or to detert the exlitenie of a four dimensional spate 
even If It bo clooo at band la oompantbla with tha 
Inability of a two-dimensional man Inhabiting a two- 
dtanenalonal qiace to locate the third diroeulon or 
to detoot the mlatenM of throodlmeniloiial spoca 
even though his own space might be part of It aa a 
plana la part of a Mild Bnppose the two dimensional 
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spaea ra p rosentad by tbla paft ta ba tnlmbltsa ly 
twiHlinieiialoaat betaigm Tbey have length sad 
braadth can move la those two dtmonslons, and ai* 
■npposadly oonsOlona of them They bavo «0 Utah 
nMq ranaot r|aa from »ia pap* or sink bopiotb It 
and aro uaeonsoloos of any dlmeastoB U ssKh aUlroo- 


Lot them have toMUgeaco copeentog AS VrttWh 
thalr gpoa to tbo eitoAt that taan Ig Whlltgent rt- 
gardlng tit wUverw, Irt them ioBrnm bsutg tpt 
batwa and hi gtnaral Irt Utlr )llo ba M Hdb ah may 
be TMyb«llaaaal|d^l1MwfilhavaMroM(M)lff 
jloon. for thp boaads of fbo MAp K|ttt are 
fhoro tw Knob ary sb«eMat tb W 

jM >■ tMr voiMaM l«al| 




kit ^atiM 'Mtear. tbt 
. «ii^^«rbr^ to iw 

' aii«! tktof^ fto tten to no 

junt ttt o(« 

^a» ^ # tow ttoMutoa ot 


' WMpr tot Uf ptoTfPd—hto own tatomnl tuto^wonM 
$t*lto»to4Mtotoc Bv«n It hn MtoPto toe'kriiinM*i 
tom nnnlogr h to toe preporbea ot poeli n dlmoih 
to<to> ke wootd niM to toe IttoAt looklnc witlila 
ktotoatf to tM It Tot, OToA toere, at rtctat naglen 
to too two Ofamtootn wbicli be known, it to to bo 
towl—u well u overywboto elee to bto ipaco. And. 
■Imllnrlr, witbto bluuelt, onlU an naob an anrwbore 
oiao, muat man look If bo to to Snd to* fourth dtoun- 


tVOre one to exttlato to thin flatonan that a three- 
dlmentoonal twins. aP^roacbtos from toe dlrestlpn ot 
that unknowa third dlneWaa, oonld reach within 


bin moat Meoraljr hwkod bam and remove Iti con- 
tonta without oponins a door or'break ins a wall— 
or could touch the very heart of the flat-man hlmaalt 
without ploroiiis hto ekln—the flat man mlsht atlll he 
none the nearer to an appreciation of the third dlman- 
■Ion Equally hnpoMlhto to It for man to underatand 
tfton what toreotlon a fonr-dlmenelonal robber muat 
edtoe to atoal the trenaoreq from the aoundeat vanlt 
wHhout Openins or breaklns it—or by what way ot 
approaeh tho tour-dlmenslonal phyalclan would roach 
to touch the- Inmoet ipot ot the human heart without 
plerctos the akin of tba body or the wall of the heart, 
yot tha ranto of anoh a robber and of each a pbyalcton 
lien along the fourth dImeniloiL By that route muat 


oooia the fouimlmenelonal twins who to to remove the 
oontenU ot tha ess without punctmins the ibell or 
drink tha liquor from tho bottio without drawins too 
cork Such four-dlmenalonal creaturee, lubabltlos a 
■pace eontalttlns the tbroe-dlmenalonal apace where 
man Uvea, would conatltute the moet perfect ot shoata 
for manto world, and the abaence of auch ghoeta 
argaea agalnat the extounce of a four-dimenilonal 
apnee ao itcuated and lo inhabited 
Algebra demande that geometry picture all Ita prob- 
lema, and ilnra an algebralo problem may contain 
four or five or more unknown quantltiea qnlte ai well 
aa any taaer number, algebra demanda a four-dlmen- 
aloaal, flvoillmenalonal, or higher apace for lie use 
quite as Imperatively an toe ipacoa of lower dlmen 
■Ions. Perhap* certain phenomena of molecular phy 
eica or the mechanical principles of the electric cur 
rent mey And a complete explanation only with the 
naa of toe fourth dlmenalon Perhapa the fourth dl 
msMton aampea man's discovery only bocauie the 
mMauramanto in Ita direction are always very minute 
to eompartoon with the meaaureroente In the three 
other dimenelona. Thus far, however the epace of 
four dlmenalona—and all apaoaa of more dimenelona 
—may be only "the flctltloua geometric reproaentar 
tton ot an algebralo Identity ” 


A mw aOOTOH BUTATiaS niBT. 

■T wnxua UBUK, 

The front-page itluatratlon ehowe the eonatmctloa 
of toe new elevating vohinnlar ferry ateamer "Kin 
niaaton Na 1," recently oonatructed at Port Olaagow 
for tho Trnateea of toe Clyde Nsvigallon under the 
direction ot O H Baxter, Baq,, ineehanlcal onglneer 
llta veaaol was Unnohad with manfitoery aboard and 
^eam up, the llluatratlcm being a photograph taken 
tomiadlataly after the launching Tha leading dlmen 
■tons are, tongth 104 feet, beam 46 feet, and molded 
depth UU fML 

It may be atated that tba elevating platform which 
earrtea the vehldee baa a range of 17 feet and to cai^ 
rlad on eight doiiblethreadad bottreai acrewa of forged 
■teaL Tha aorawa are hung on eollar bearlnga In coat 
■taal bracketo, which are eupportsd by tha framing 
tasn. The plattOrm Is built np of It glrdara connootad 
with maaalva built atacl glrdara on either aide of vea- 
aeL The aupportlas acrewa are fitted with worm 
wbaato at their lower anda, and meih with forged 



SelMitific Ameriean 
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Tl* tmtUM VtXAll onTITATOl. 

To tho aditor ot tha flcuimno AxmeuW 
In March last I noted a abort article to your paper 
■paakins of a ataam cultivator by Bogbos Pacha 
Nnbar, a farmer in upper Elgypt. Tha daacrlpUon and 
purpoM of tola enlUvator are both IdanUcal with a 
machlna that I was Intaraatad to amne tan years or 
more ogo, together with a number of othara hare, a 
company to promoU whiah waa formed, but thtlad to 
prodooa a tboroughly commercial machine By that I 
mean that althongfa aaveral nuchtnaa were built, with 
frmn two to six rotary dtofca or tools, aa we call them, 
oaring to lack of capital we were not able to put out a 
maehloe that would work day to and day out without 
a break of aome kind This we know waa only a ques¬ 
tion of capital and axperimento 
I write you ao aa to correct any hnpraaalon that may 
extot aa to tha originality of the meeblne yon apeak 
of for I may add thto prluetpla waa patantad here In 
Canada more toan twenty years ago and should you 
desire to know more ot It. the Information could be 
■aonrod H J Rosa 

Montreal, Canada. 


rai VBOfOflUl KOBTUAL DITPOOX. 

TO tha iOdltor of the SciaN-nno AxKarrAM 
I read to tha preaa ot a propoaal to have a floating 
drydock In Montreal, and too following auggcatlon 
flaabed Into my mind aa being moat anltabla for local 
reoaona Instead of a floating dock why not excavate 
a dock, near the exit of tbs Lochlne Canal In two aec- 
tlona, one the real drydock with the floor Juit above 
the level of high water at Montreal, the other In con 
tinuatlon with floor at level ot present harbor bottom 
level 

Vcaaeta could then run Into the lower aecllon, gates 
he closed, and water me In from tho canal through 
alulcea which woold ralM tha level aome 60 feet, or 
aa required, pass the boat Into tha Inner section, close 
alulcea and open outflow, letting the water run out. 
thus saving pumping, time and expanse 
At toe beginning of lutvlgation perhaps aome pump¬ 
ing might be required during the fresbeta. 

Thto, In my opinion, would be tha eesleet, cheapest 
and moat permanent wny to build a drydock at Hon 
traal Vicroa P Cov voa, I. K C KI 

araat Village, N 8 


THX BtIHBXB OF OVB AXCnTOka 

To the. Editor of the angimnc Auhiicav 
M ay I suggest that Hr McCullough has not solved 
tbs problem pul by Mr VennlngT 
No one will deny that, obaii we say, John Drown had 
a father uud a mother that bto parenU each bad a 
father and a mother and ao on for (all*) prevloua 
ganarstlona It would appear then to follow that r 
generations bnck John Brown hod X-' anceatore' Thto 
to what Hr Venning oaya oppean to be the fart He 
does not say It It tha fact, Indhwd, he oaks for an 
explanation of tba difliculty ha In placed In In not be 
lug able to reronclle thto apparent fact with (Omnion 

Would any of your rendera explain where the error 
creeps inf Tobn Brown we know bad 2 parents w« 
know he had 2* grandparenta we know bo had 2’ 
great parents Why then to It not true that for 
tha gth generation back bo had 2'* anruatoruT 
Briitol, Ehigtond F C CovnrAnrx, MJL 


uaBAinia to maba 

To tha Editor of the Bcifvwic Amcbii as 
T he poaalblllty of algnallng to Mare to merely a 
queatlon of nlemenlary malhematira. That It abonld 
hare excited such widespread intereat and diaruaslon 
con have aatonlahad no one more than the writer 
That In eplte of thto widotpread and In many caaca 
correct exposition by the newspapera there ehould 
■till remain eome who fell to grasp the elementary 
prlnolplea of the problem to my only exrnae for whnt 
may seem to many of your readers a wasteful uae of 
valuable apace In your paper 
Rsfarunoa to bare made to two communications la 
your tasna of June 26tb The first to by n gentleman 
connected with Adetpht Collage, Brooklyn Thto crltl 
clam to that If the signala were oent when Man wea 
In appoaltlon they could not bn aecn. The obvloua 
auawar would aeeia to be Then why send them 
whan Man U hi oppoaltlonr' Then are two post 
tioaa of the earth in its orbit when it to Invtothle 
from Man. One to when It la between Man and the 
sun, and the other when it la on tha oppoatte aide of 
tha oun. Bo it would hardly oeam daalnhle to amid 
■ignato to Man under either of thaaa ctrrnmatancea. 
Blgnata could be sent in any other nlnltve position 
ot the two ptaneta, aa baa been tolly explained In 
■avaral ot tha daily papero. Thto statement will also 
auawar the oiittclsm of the genttanan regarding the 
parfaetly logloal and eorraot aanieaUea ot Prob Wood, 




that a signal might alao be aant by maani af a dark 
area upon a white field 

Tha flrat mtstoke of tha other writer to due to tha 
tact that In the caoea which ha cites, and with which 
be to ftunlltor, the angular slxo of the-mirror to greater 
than the angular sixe ot the aun The object of the 
■llvarlng of the mirror la to change Iba direethm of 
tbe rays of light but It really has nothing to do with 
tho question In bond end we mey conaldcr for eon 
ventonee that the mirror hei been removed during 
our experlmente and that the sunlight la simply sblp- 
Ing through the hole In the frame If now we are 
very near tbe mirror so that we see the whole ot tho 
Bun’s disk through tha aperture, a 2 Im h mirror will 
transmit Just aa much light as one ten feet In diam¬ 
eter If however, we go to a dleiaiice of several 
nillea, the large hole will clearly lot through much 
more light than the small one 

Tho second mistake of this corrcspondi-iii to to aiip- 
poae that the ilguel would only be nceu over a small 
portion ot the aurtnee of Mars In imlnt of fact when 
Mars was distant one hundred mlllloue ol miles from 
the earth tbe elgnat would U. seen Hlmiilliineniisly 
over an area oue million mllea In diameter No groat 
nrcuracy would therefore be required In pointing the 
mirror, aa be seems to suppose. 

In closing tbe writer would repeat that tbe propo¬ 
sition of signaling to Mars to n srely a question of 
the most elementary mathematics. It la m problem 
which any astronomer isn work out in ten minutes’ 
time and whhh Involven no uncertainty whatever 
When Mara to at a distance of one hundred mllllona 
of miles from the earth a beam of sunlight half a 
mile equore would appear to Its inhshlUnts of tbs 
Bsmo brlghtncos os a fifth magnitude star On account 
of the brlghtnsoe of the earth however, it would be 
quite Invisible to cyce reaembllng our own unless 
aided by a powerful teleocope Whether there are the 
equlvelcnta of human eyoe and tcluacopes upon Mara 
Is another qncetton entirely and hoi nothing what¬ 
ever to do with the case 

WiiiiauH Pickkbisu 

Harvard College Obeervafory 


OSiclal visirnrological Hwasmwry, New Vorfei If V.« 

Xuaei leoe 

Atmoepbcric pressure Highest 20 23 lowest, 29 20. 
mean 20 87 Tsmperaiurp Highest 82, dale 2&th, 
lowest 63 date, 18th, ineaii ot warmest dsy 82 date 
24th coolest day »2 date Vlh mean ot moxSonum 
tor tbs month TS mean ot minimum C3, absolute 
mean TO 6 normal 68 1 exnwe compared with mean 
ot 38 jears, 1 4 Warmest mean temperature of Juno, 
72 In IKKK 1882 1888 1806 looleat mean. 61 In 1881, 
loot Absolute maximum and nilolmum ot June for 
38 years 87 and 43 Average dally excess slurs Jonu 
ary let 2 0 Precipitation 317, greatest In 24 hours, 
0 70 dale 4th and Itb average of Jnna for 88 yean, 
7 21 Accumulated deflriuucy eince Jentiary tat 019 
Greatest precipitation, 7 70 In 1877 least 0 88 in 1894 
Wind PrevalllDg direction southwest total move¬ 
ment 7 014 mtles avirngo hourly velocity 8 7 maxi 
mum velwlty 43 miles per hour Weather Clear 
days, 7, partly < Inudy 13 cloudy II on which 0 01 
It ch nr more of iircclpllotlon occurred, 12 Thunder- 
Blorras 22nd 26tb 2Tlh, 28tb 


The I um-ai Sapplement. 

The opening artlilo of the lurrent SrrriBMBNT, No 
1760 dlscusaea wild aniinala Ip captivity A novel 
electric locomotive to descrlbei^and Illustrated The 
astronomlcnl clock at 1,yona to an Interesting article by 
Charles A Brassier The IndMtrurtlbtllty of matter to 
treated by Prof G Zcngbells Col Sir Frederic L 
Nathan s admirable paper on gunrotlon and Its mann 
factnre to concluded W C llorsnalll writes lllumloat 
liigly on the subject of tidal power Tho article abonld 
prove moot hciphil to Invontora ot tidal and wivo too 
lore. A rfttmf of F W laincheslcrs discourse on 
aortal Bight presented before the Royal Society of Arts 
to published An apparatus to described tor studying 
the friction of motato exporlmenlally An Interesting 
article to that by C Alnswoj-th Mitchell on the mak 
ing of handwriting Prof John Joly the dtotlngiilshed 
geologist contributes an article on redlo-acttvlty of 
deposits and the Instability of the earth a crust 


The smeller production of lead lii the ffnltcd States 
tu 1908 as given by C B Blebcnlhal uf the IJnItud 
Slateo Geological Survey, under date of hlay 34tb was 
408,623 tons of 2,000 ponndo. against 443 016 tons In 
1907, and 418 699 tons In 1906 Tho production of ro- 
flned primary lead, which embraced all desllvcrcd leail 
produced In the Muntry and the pig lead recovered 
from Mississippi Valley lead ores was 3'i6 433 ions 
agalnat 414 189 tons In 1807, end 404 669 tons In 1006 
Tho antlmonlal lend produced wsa IlflI'l ton“ mil 
tho recovered or secondary lend 18 281 tom In I'lo'i 
the lead smelted from domestic en-s uns loTi 2 (e ih 
and from foreign ore* and forelgu bosu bullion (nlmuHt 
wbellg M«tlcan), 97,761 tons 
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Sctontiflc AmsHcan 


(iiiHuliy of thn plant oa the Mlrallorei locks la atwnt 
<:r>ii(i lubli yurila of concrete per day That of the 
(niiicH 111 Pciiro MlRuel la about une-halt tbla, ea the 
HiiiKiiirL Kill be only half ni Urge aa the onea at 
MIriiHtiicH All or the tranee, cableways, mfzere etc, 
«ill Ih (Icitrlcally operated and the power plants tor 
riirnlHhiiig tbP (urrent are now about completeil 

I be forniH foi Lbe concrete walla are to be of atee) 
and will all be Interihangeablo, which will allow them 
III be UHcil on auccesetre stages of the work The 
Ilriiilui forma for the water condulU inuLblnery 
(hambers ih , will all be of the rapid collaptdble sheet 
Hteel t)pi 

rOOM Airs SIOBITIOll 

The Biibjrit of food and Ita diKcslInu Is one of the 
moat imijorinnt with which the human family Is (on 
ctmid uikI vet straiiKo to euy, there la very little 
hiiewii Iilioiit the fiHiiparallve digestibility of foods 
by I he uverage iwmuii 

To pruHent lurlaln facts relative to digestion we 
have prepared an engraving which shows the relative 
dlgestllilllly of fomls of cailniiu kinds It will be seen 
that the baked apple and the raw egg are near the 
winning posi lbe egg being tle<l by the flsb Then 
follows venlmm nil these being digested within an 
hour Then lonin milk turkey duck and oysters 
New brca<l mid cheese follow In the same class with 
the nbnvi the time required to digest them being 
about three hours Then come turnips potatoes rtuikt 
chicken and cabbage We are fast getting Into the 
period of indlgnstlbilKy which Is beautifully summed 
up In tmrk and veal which require under the most 
favorable luiidUlone Hve hours to digest la the 
Slilli hour and beyond class we find jam i raba and 
sicoholh be>eragc<B of various descriptions Certain 
other arllcles of food an* about us hod as crabs and 
Jain uotahly eels which are nulorlunsly Indigestible 
requiring six hours also stone fruits, whloh require 
the same iwrlod 
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•od A BAghwiBt Of 10 per eapt of cottoo. dioved el»> 
fMoif of bnpHatior* veirtni IMn cere to U V. 
“in tkroo boon or more, coewlartOo U ttet spbii- 
ttneeu coabtaetloii euiiot oe«itr in Ibm oan»olniM 


IMW tkkB to por esnt of fUty auasr, aid that mA 
Oban nay nMT be stowed In tbe held of a ship. 


la view of the Ukely competition whiob prevalU la 
tbe eoap Induetry R le ne c sesgry to ezerctae ooaetaat 
oontrol, by ohemlcal analysis, over everything, from 
the raw material to the flnished soap and hy-prodnota 
In the analysts of raw material gibat care ehonld be 
taken to obtain fairly repreoentative speclmena. In 
analysing animal faU ft le only neoossary to dete^ 
mine the proportlone of water, aah, dirt fmatter In¬ 
soluble In ether), free fatty adda and unsaponlOable 
matter From theae data the yield of glycerin and 
fatty aclde can be calculated In vegetable fata It la 
necessary to determine the proportions of water, dirt, 
uneaponlliable matter, the Iodine ratio, and In some 
ossa the saponification ratio and the amonttl of free 
fatly acids It U oflan necessary, also, to apply Iodine, 
sapoolllcatlon, titration, and color testa to the fatty 
acids after separation. 

As the proportions of the different fatty acids in a 
mlztnre can be determined only apprezlmstely <to B 
or 10 per cent) by tbeoe metbode. It would be very 
deelmble to have all the constanU. especially tbone of 
the meet largely need fats and oils, accurately remeac- 
ured Another desideratum Is an agreement among 
aoapmaken to employ similar methods. In order to 
prevent controversy in buying and selling. 

The alkalloB employed must be analysed quantita¬ 
tively for canstlo and carbonated alkali and sometimea 
for tbe proportion! of eoda and potaab Tbe purity of 
tbe acids and other chemicals used in bleaching and 
clarifying should also be tested 

The actual Boapmaklng should be left to the practi 
cal soapmaker, but tbe chemist should alwayu deter 



TEX XAOX or rooM rox ran plaox n thx piexmox iaox. 


It will l)C seen by oiir engraving that as a rule, 
inoKIng rrullltates digeHlIuii imrlly by eoftcnliig the 
food and partly hv Indiiiliig dieinUal ihangee which 
would oTherwlM hove to bo Indiiied by funillonal 
Hitivltlea. Flit retards digestion os It has to undergo 
a long priHiSH of iniulsirylng before being absorbed 
Ibis anoiiiiih for lh« iiiillgi-sUblllly of pork 

Under iionniil laiidllioiis li Is well that the digestive 
proiens slniiild not be iirnlnnged liuyond four and ono- 
balf hours hnr InviilldN Mini others with weak stora 
eihe the time should iw iiiinh less Ae a result of 
niioated ixiwrlinents the following dlgestlvn time table 
will lie found of lonsldcrablo Interest 


ITowI-npiuwl. Ilisin Mliiuies. 
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spontaneous mmbustlon It appears to be establlkhed 
that rieno fibers do not Ignite spontaneously and that 
tbe lombustlon is due to tbe Impurities which con 
slst chlelly of oils need In the preparation of tbe 
fibers and of tbe natural grease of unwashed or In 
BuSciently washed wool The refusal of a shipping 
company to transport shoddy In a ship a hold hsa led 
a Uerman Inveetlgator to make comparative etudlee 
of the shoddy and the flbere which were accepted for 
shipment. In regard to the nature of their Impurl 
ties and the degree of spontaneous beating to which 
they are subject. The admitted fibers Included un 
washed wool containing 6 to 21 per cent of greaoe 
washed wool containing about S per cent of greaae, 
wool csrdlnga and combings cootainlug 2 to S per 
tent of added oil and raw cotton containing about 
>j per cent of greaae The shoddy contained from 
I to E per cent of oil The experiments were con 
dueled by lomprenlng with the bands about 2 ounces 
of the fiber Into a ball surrounding tbe bulb of a 
thermometer, placing the ball In a wool oven heated 
to 230 deg F, and reading tbe thermometer at inter 
xalB until the temperature cessed to rise llhe first 
series of experiments were mode with cotton, with 
whhh Incresslng quantities of oil were Incorporated 
In Burresalva experlmenta A cniione and Inexpllca-, 
Me fait was obperved The cptton to which no oil 
was added and Which contained only 1/8 per cent of 
fatty matter showed at the end of two hours on 
elevation of temperature of IB deg F above the con¬ 
stant tempentur* of the oven. 

Very dirty unwashed woo), which lost 84 per cent 
of Its weight tn waahlng. showed a auperliBatlBg of 
21 % dog F In five hours Wool washed In three baths 
of Isiiiing petroleum naphtha for three hours, supers 
Iiealcd II deg F In three hours, and the same wool 
after the addition of 10 per eont of olein enpertieated 
2t’& deg F In three houra Five epetlmans of wool 
shoddy, conUUnlng a maximum of fi per cent et doia 


mine the excess of slkall or of fatty acid In tbe fin 
lahed product. In order that the manufacturer may 
give guarantees of quality 

Finally the residual Ilquora must be analysed for 
glycerin, salt. Impurities, and alkaji 
Another extenelve field of work la open to the 
cbemlet In devising and testing new pro cess es and 
prodnets, and Improvements In manufseturs. 


The Esglnnlng of Iresu 

It Is commonly believed that the nae of iron oom- 
meuced in either Africa or Aala, but Ridgeway, tn hie 
recently published work ‘ Tbe Beginning of Iron," 
Btatei thM the lateat Investigations prove that Iron 
was not worked in Egypt until tbe ninth oantnry be¬ 
fore the Christian era or In Ubya until 450 B C., that 
the Semites adopted Its use still later, and that It has 
been known fn Dganda only within the lost five or 
six centuries. In China Iron ia first mentioned tn 
400 E C BronM weapons Were employed in China 
until 100 A D, and In Japan until 700 A. D Accord- 
Ing to Ridgeway, the metallurgy of Iron mnat hava 
originated in central Europe, espeelaUy In Norlcnm, 
which approxlqiately represented modem Austria dhd 
Bavaria Only at Hallstatt and In Boonla and Transyl 
vanta, from which conntriea the Aehalana and Dori- 
ana are supposed to have migrated to Oreece, ore 
found evldencea of a gradual Introdnction of Iron, at 
Bret ss an Mnamsat applied to the hronse whlcli It 
ultimateir displaced Everywhere else, Iren was hh 
trqdnasd snddenly—a fact which Impllea a torelga ori- 
gtm ^ conrae, lUdgeway dees not sssert tbnt Iroa 
wag ffitnoffh outsMg of centml Enrops. Ofi the eon- 
tisrr, he sutee that meteoric iron wes known (a 
Egypt in remoto antiquity, but that It wu workod as 
lllnu wsrp worked, by cnttlng or chlppittg, and wag not 
smeliod- In other words. It was the gietallatgr not 
the knowMft, Of Um that orig^naifid In eahlmt 
VanpA 
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kind to ba made, but when a nombar of duplicate 
fPtecea of one dealgo are required, It la too alow a 
method to be need tor commnrrlal purpoaea There¬ 
fore, when a number of duplicate plecea are wanted 
It la beat to make up a regular mold Into which the 
concrete or Portland cement mortar la poured In a 
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liquid or alraoet liquid etate Tbeae molda are uaualljr 
made of plaster of Parle The method of making 
them of coarse dllfera according to the design of the 
plero to bo cait, hut when ouo has raaatcred the method 
of mpklng one or two dealgne It li easy to make oth 
era, for the rtsaaon that the general principlea are the 
aame thronghout 

In all mold work the tint thing required Is a pat 
tern or model of the piece which la to be prodnred 
If the design la an original one, having relief work, 
end la to ba reproduced from a drawing the flrat 
thing to be dona la to model it In clay and from tbla 
clay model the plaster mold la cast 

If the design la simply thal of a aquarc or round 
box devoid of all ornamenlailon or relict work the 
model ran be made of wood or any other material 
In many luitances. It la desired to reproduce artlilea 
of a more or leaa ornate design whfrh one has already 
la hand or which one can procure such ae metal or 
china omunenta, vame Jardluihrea, etc In this cnee, 
the mold lau be made direitly from the piece which 
It ie desired to reproduce 

A plaster mold of a simple piece anch as a 
square pot can be made according to the follow 
lug dlreLtlona The model for this can be made of 
wood The dlmenatone Indicated in Fig 8 am used 
marely as an example any other dlmenatone ran bo 
used as the piece can be made as large or as email 
tu deelred or It may be made oblong When the wood 
model Is put together It should he well ahollecked 
and oiled Uee fairly heavy oil or voasilne Thla la 
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don* to prevent (he pleaur from aticklng Now place 
tbs model on the working board, which abonld also 
be oiled and then tnke two plecoo of modder^ clay 
And place them On the modot at opposite oomera, as 
Indleated a^A and P In Fig. 8. If modeler's clay Is 
Mt paady or enelly nhtafnabla, yon no hiahe two stripe 
or wood flhapod no Indicated gt C ahd IlghOy lack 
theao ip poeiUon «» tha oomain in plaea of the. eiay 


-JMies- 

rig 10 —PLAg ntw or uoatt, nuo two HALTia or 
xoLS, iBowiia roGoui. 

Piece a handfnl of plaster In your lln and add plenty 
of water to It, mix It up until It la of th« (onals- 
tency of a thin paste Dip your hand Into this and 
scoop the plaster up and throw It on the eldea of the 
model Cover the aides completely, and keep adding 
plaster until the aides of the model are covered with 
at least Inch of plesler If Ihltkcr no harm will 
be done This operation will have to be done quickly 
for if not the plaster will aet or become hard In the 
tin before you can use all of It Wheu It hae once 
set beforo It la uoed. It hoa to bo thrown out and an¬ 
other mix made 

The place will now appear as Indhated In Uio plan 
view Fig U Let the plaatei- which has been dopoelled 
on the eldoB 1 end 2 eel for about 10 or 16 minutes 
end then remove the stripe A and B Cut holes aljout 
14 of an Inch doep into the plaster on the siirrncea 
formed by the stripe A and B Theae arc (sllod 
joggle holes and are provided so that the plas¬ 
ter mold when flulahed will lit together properly 
Bhellat and oil the facon of the plaster as well as the 
sldee 3 and 4 of the wood model, and proceed to de¬ 
posit the plaster on these os was done on the sUlea L 



wood through tin (>c of tlic sires ihu plice can be 
vaelly pulled nut from llic mold 

After having rut Ihn lorc nsd Uitcd It lugHthcr 
nltol) as sliosn in Fig 11 put It b-u k iiilo ilin wood 
model If uocessury tie a string arniii d the pines 
to hold them In pluic Also before putting the corn 
Into the model, plaic In the bottom of I he nioilel a 
thin strip of wood alwul yh of an Imh thick sill bo 
thick enough Tbis will allow the tore to projett % 
of an inch above the aides of the model os shown in 





Fig 12 lajicr this H Inch projcitlon of the core os 
shown and then (ilaio In iiusltlnn on the outside of 
the model the outside plaster molds wblih have 
already bi>cn nmds Tie n string nruund these to hold 
them firmly In position 

Now seiurc lj\ means of liraiU or fnsh plaster 
alrlps of ’alnch wood around the niitslde mold ae 
Indicatcit about of an lin li from ihe top Toper 
tho edges of Ihe plaatcr mold from the point where 
the wood Is iillaihed to the lop as liiriliatod This 
(HU readily be done hy t nil lug the plaster with a 
knlfi 

Joggles or holes should be made In the top of the 
outsldi plasUr mold us well us In the top uf tho 
pleies of the core as Indtiatcd Ihisc will help 
grpHtly III liulding loi,etlier us well as In nsHemhllng 
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and 2 Core nniet bo token In all of tho olsive opera 
Ilona not to move tbe model from Its original posi 
tlon on the working board The model and pla-sler 
•Ides ehoiild now look ae ebown In rig 111 Before 
removing the plaster aides level them off to the belglil 
of tho model Now lilt the wholu up from the work 
Ing lK«rd If (Ore has been taken In oiling nil sides 
of the model i slight jar will looeeiv the ploeti i from 
It Then pull „part aa tndhated by the arrows the 
two plaster sldiw of the mold 
liSy these aside and then proceeil to make the i oro 
or the part of the mold which fonua tho bole or iho 
Inner aides of the box Thle Ie made as follows It 
will be notked that In tho wood imnlel of the box 
which la shown In Mg * a alight taper la given to 
the Inside Thla taper la provided so that tho core 
will drew out more freely than if the sides were per 
fectly etreight Place your model on the working 
board Shellac and grease well the Inside of the 
box, end then mix the pleater as before, and pour It 
Into the Inside of the bos I./evil the top and let 
the plaster aet for 10 or 15 raluutee Now turn the 
box upside down and tap It gently Thle will loosen 
the plaster core, and It will fall out If the core 
should for any reoaon stick to the sides the wuod 
model should be opened a little so that the core can 
be taken out without Injuring it The core will then 
be In one ple«A as Indketeil In Fig II It should 
now be imaothed up nicely and all torneni and edges 
shonM be made round. Where a marked Uper has 





Tig. 1S.-PLAITXB NOLD BBT UP FOB CAITMO CKHKXT 

with the lop of tbi cardboard and let It sot oi hnnlc ti 
When hard turn the whole upside down and hi gciiiK 
jarring the pleic Just cost will come off frci Iv ihl-, 
piece la isllcd the i.aw It will hiiic the form slimu 
in aectlon In Mg 12 and la used us sliimii in l‘l^ I , 
for Hctlliig up rliL core uiid uutsldi |il cocr iiinid lu 
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to ihcllac and oil all porta of tba plaater mold 
whirb will come In (unlact with the ecwant Then 
Mt up the mold aa abown In Fig IS, care being taken 
to bind the ouiulde form flrmly together by meana of 
Hiring The mold la now ready to receive the cement 
mixture which abould be made aa followa Take 1 
luirt of Portland lement and i parta of marble dnat. 
If a fairly light color la dealred If not, 2 parta nf any 
giod clean line Hand will do Mix theae thoroughly 
together whili. dry and then add enough water to 
allow thn whole to be mixed to the cnnalatenry of a 
heavy i ream l^et It be thin enough an that It will 
IMiur freely Pour thla mixture In the upenlnga a, b, 
( d belween the outer pJuetiir mold and the core 
until the mixture la duah wlih the hottoiu of the core 
Lift the mold and genlh Jar It 'Ihla will tend In 
Buttle the cement and will alao force nut any air that 
may he In the mold luid thiia avoid the trouhle of air 
hlibhlea or volda In ihi flnlehed mat The cement 
already depoalted lu the eldea will seltle more or 
luHB under ihla treatnunl Now fill the romalning 
portion nf the mold Riieli with iho lop of the oiitalde 
plaater aldca and jar the mold again Rnpeot thla 
operation until tin iennui will aeltle no more Wipe 
off the top of the mold with a atrnigbt edge IhUB 
removing any uiirpliiH ceineni and glilng to the bot 
tom of the Ikix a good even aiirface Then placo the 
mold In a level iiOBllinii and allow It to alny there 

without moving for fnitn H hnura to 48 houra tho 

longer the heller aa Ihe longer It la allowed to re¬ 
main the hat dor the eement will aet After having 
act for the ahuve-inentloned lime the piece can be re¬ 
moved from the mold The method of doing thla la 

Turn the mold over liiln the pnaltlon ahowii In Fig 
12 tap the cane A around Ita edgea Ihla will looaen 
the raae whiib la then removed Now take the acrew 
uye and Inaert It In Ihe hole In the ploee 1 of tho 
core Pull thla out and then repeat the oiieratlon In 
plerea i 3 and 4 of the enre t'ut tht airing which 

binda the aldoa together and then pull them off In 

the illreillona Indicated hy the arrowa lu Pig 10 

If care has been taken throughout all of the altova 
opcmtlona thn result will he a perfect mat rite, uc vt 
step la the curing ut the box Thla la a iluipU opera 
tlou All that la neceaH,iry Is to aciak It well vllh 
water Thla can he cleiict by placing the cuat directly 
In water and Ictllug It stay there for one or two 
daya or It can bo Hprliiklecl oi daahed with water 
threw or four tlinea a clay for two or IlircHc daja In 
Buc-eeaalcm or longer tho Icingtr Iha preaeaa la kept 
up, the belter the reaull Hv the appllcnllon nf plenty 
of water the prodiiel prcidiiced will become aa hard 
or harder than atone 

(To 6c tonUnyiil ) 


lOELESa BkTBIOKIUTIO* 

While the mad rare for aupremac) between the 
mercury aticl price Of Ice contliiuca miKli tonifort can 
be Icikcn In thi fact that there aro other methoda oi 


together at the corner*, and the eadt ora Joiwtaed 
tightly through the alota Into tba woUr tank r The 
door JS la provldad with lu own aeeUoii of nhiiainlnth. 
u Indicatod In the lUrntratlon In operation the 
water from the tank eoeka Into the eheeaeelotb and 
by capillary attraction and gravity poaaea on down to 
the bottom of the cloth, where any excMH of water 
la caught In the trough The dow of water through 



BOTTU COOL. a largo amount of heat. 

much of which la token 
from the xinc box tending to keep the food In 
the box cool A modlllcatlon of this Idea la ahnwn 
In Fig 4 Here the conairucdlon la adapted to cool on 
Individual milk bottle The cloth covering Is placed 
ctlrcclly over tho bottle and at Itn upper end la 
Jammed Into a alot In the bottom of the small reeer 
voir 'Ihe milk bottle Is placed In a aaurer which 
aervua aa a trough to catch the exceoa of water In 
aleaci of the cheesecloth covering the leg of a lock 
cHii bu luud aw thiH Is already of cylindrical form and 
la well adapted to hold the moiaturo In case the 
water from the tank does not moisten the cover anf 
fle lently tho trough may bo also fllled and the water 
»III be drawn up therefrom by capillary attraction 


A WBATREBSOAtO OAO> 

It la customary when rutting olt weatherboardlug 
to fit up ngalnst the corner strips of a frame house to 
use the long wiuare or cerpenter'a rule The aquare 
la aoiuutlmes held along the edge of the weatherboard 
or down the side of the corner strip bithcr mot bud 
neceaallatCH currying the square along or fetching It 
finm where It wna laid down 
OncMiuarter the time mn be saved saying nolhing 
cf the convenience by making a Utile gage aa llliia- 



TAHK PKCOVERID imo BOX BXniOXkATOl. 


keeping vlctualw cucil Is-Hidea thnt of melting Ice In an 
ho Isix If In cbanglng fruin llie solid to the liquid 
Hliile water nlscnrba siiRIc lent heal to keep an Ice box 
cool tl lu eqiiill) true ibat a change from tho liquid 
to the gvseoiis slate will result lu refrigeration pro¬ 
vided of course the ralo of vaporisation keeps pacce 
with Ihe heal which enlers tho Ice box from tho ouL 
aide altiiosphere ITiicIcr proper conditions It la posal 
lile ly nils inelhiMl to nuilntaln a aiifflclently low tem¬ 
perature In the Ice Ikix to preserve food from rapid 
decay A simple method of making such an Icelaas 
rcfrlgimtor la llluslraiod In 1 Ig 1 In this lllna- 
Iratlon the cover of the water tank la removed The 
box cumpriaua a frame A whli h la built upon a wooden 
floor B Tho frame A servea as a support for a ainc 
box D, which IS faatened tbemto The water tank F 
la soldered to the top of tbs Nix while at the bot¬ 
tom Is a I rough l>‘ The door K ai the front of the 
box hu Ita own trough section IP Slots 0 tn ent 
In the four aides of Ihe tank F to receive the ends 
of a cloth cover for the box Tho cover la preferably 
mode np of several thlckMoaM of Cheaieoloth sutebsd 


t rated from a piece of board about B Inches long and 
I Inches wide, wbhh can be carried In tbe noil or 
apron pocket The notch In tho piece la 6V& or 7 
Inches in length and about 2 Inches deep 
The weatherboard Is held tn poeltlon, tbe end not 
shown being set firmly against the last hoard In the 
same row, the other end exteadlof beyond the corner 
strips. Tbe gags la slipped over this end of the board. 


1 
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A firsATonoAXH flfiu. 


and linfiy aphut tb$ fgM ^ tip caaiti^ 
•trip, whlM a ptBoU Hu ta fiUeMy aera^i tha 
board aa it Ip hrid a^aat tha pul: Tha Mnr apt 
la Bade a IHUa IssMa ttia ptpaU aurt. 



la tha UlnatntloB the circle re pr eaenhi a aeotlca of 
a ritafl;^^ optar of 
which It la dealred to find. 

Tba corner of a aquare 
la placed on any point 
of tho olroamfereace 
The points A and S 
ora the Intersectlone of 
the outer sldeo of tba 
■qnora with tbe cinmm 
terenco. Draw a line 
from A to B Now ehlft 
the square a little as rep¬ 

resented by the dotted 
equore, and with tbe cor 
ner on any other point 
mark tha Intereectlona A' 
and S', than conneet A’ 
and S', and the Interaeo- 
tlon of A B and A' B* will 
be the required center 
It la neceoaorily the 
center, for it la tha Intenectlon of two diameters. 


A son-BAPi aaw tub, 

nssiriog a saw-flllng vlso that would allow an ordi¬ 
nary saw to he filed or set from end to end wlthont 
change and without chattering, to bold the saw rigtdly 
end yet so that It could be Instantly released the 
writer mode a device os tollows In the barn loft 
there woe a south window with a good light. To the 
9x4 studding st each sids of tbe window and at right 
angles to It at a convenient height two pieces of wood 
1X12 X 12 Inches were firmly nailed, thus forming two 
brackets Two pieces of straight 2 x 14 Inch fiat Iron, 
lung enongh to go nerpea these brockets, were found, 
also two straight pieces of 1x1 Inch Iron (discarded 
squaro-bed carriage axlei with stubs off) The latter 
pieces wore faced with the fist Iron by meone of a 
couple of countersunk head stove bolts Two pieces 
of 2 xMmh angle Iron would have doue os well 
These made the two Jaws of tbe vise and they were 




pieced aorooB braokoU te frent of the window, witli a 
wooden strip between the IneUe Jew end tbe studding 
to teke the file thrust On the Inner side of each 
bracket e lover of ili-dnch squeiP hardwood was plfv 
eled xrith Its upper end bearing egalnat the outer Ja«> 
Two otrelos of wood were out and mounted on belM 
In the briutketa, bnt as Ineh off eontar, b 6 ^ they 
eoiiU be udbd u oems to preai against the lower enda 
of the lever end fores the ntqiar ei^ tuply Mhiiiat 
the q«Ma Jaw. thus damping the ihw firmly tn tfMna 
A handle wna saenrad to eeoh earn, wttfc Wlhlnh 16 
tighten and Mteead as vW. 

























































































































































































































































































































































loclion—is dill lo till till phnni It is dui 
lo till Bell lilephum iyslim whuh at any 
instant conveys/iii/trrwrm/f/v, if not his 
person, to any part of tire country It 
carries his voici with dtrecltti^s to tint eat 
of the person wanted Carries It with Its 
tone quahhesand Inflecliotis - things wlilih 
an vilul to the expression of personality 

Bell tcliphonc service is more than a 
nun carrier of nicssagis It is a system 
of sensitive wire nerves, carrying flit 
perccption-nicssagi lo the nerve cintre 
and the return message simultaneously 
It IS the only means o/ communication 
which thus carries the messaee and the 
answer tnslanlly Whili you an pro¬ 
jecting your personality—the strength of 


A telegram is delivered from receiving 
office to house by telephone The more 
people telegraph, the mon they Me- 
phiini The more (leople travel, the 
more they telephone The more ener¬ 
getically a man pursues business of any 
kind, the more he needs and uses the 
telephone 

The universal Bell telephone gives 
every otherutility an added usclulnesis It 
provides the Nation with Us Sixth Sense 



A btuinetM man haa one important aim of hu frnwrwM 
paralysed if he doea not have a Long Dutanee Tele¬ 
phone at hie elbow it extende hie pereonality to ite 
fulleet limitatione—appliee the multiplication table 
to hie bueineee p%»eeibilitiee it keepe thinge moving 

The Amencaii Telephoto and Telegraph Company 
And Associated Companies 

Every Bell Telephone Is a Long Distance Station 

Big Money In Drilling 
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OITT TIUIVAU WITHOVT TBAmO OOinOTKUI. 

I be total iMk of a <o-ardinaiod plan (or aball w« 
Roy of lOoidlDnllon of effort') In tbe provlelon of 
tranaportatlon fiullltlpe In New York illy la forcibly 
bruuKbt to the nulirn of ibo publli by a letter of Vli< 
Pwaldenl Ken of the KHnnnylvniila Kallioail Com 
piny In ( Iialrraau WilUux if (h*. Piiblli Service ( oin 
nilHaliin which drina attention (n the fact that when 
tbe Peiiiisylvanlu s new Hlatloii at beventh Avinuo 
and JJid blreel New York la opened to the public 
In tbe Hummer ol tlKl It will be without uny connu 
lion with tho rapid trnnalt ayatem of the city 

lha predlcamtnt In whbb tbe magulflceut mw trr 
ndnal will And itwlf baa Ita parallel In the blatory 
of the three grt tt bitdgea acioaa the Fam River The 
IMIllaniHburB HitdKe eiood for aevemi yeaia after Ita 
coniplellon tonipictrly laolated tiom the eleviled tail 
road ayatcuia of Manhattan and Brooklyn and it waa 
only recfliitlv that the coatly elevated approachca to 
aid roadaaya on the bridge were placed In aervice 
i ht grtal Queenaboro Bridge opened a few montha 
ago la llkewlae without any rapid tranalt or flevated 
railway lountationH and the prceent Indlcatlona are 
tint the new Manhattan buapinnion Bridge which 
wlU be roraplettd witbln a year will and Itaelf In tbe 
aame predicament the case of the new Fennaylvania 
ttmilnal will be particularly aggravated, elnce It will 
not only bring ull the ciprcwe tratna of America a 
greateat railroad Into tbo city but It will alw aerve 
aa the galherlng and cllatrlbuting center for a large 
anburbun tiavel fioni New Jeraey and from the eaten 
elve and iiopuloue reaidcntlal dlelrlcta of Long liland 

(IbvIoHily tbe moat oatlefactory plan for placing 
the I’ennaylvanla brmloal In Immediate touch with 
the aubteay ayakm would be to build an extcnalon of 
the. calatlng anbway aoutb fnmi 4Jnd Street Ihroogh 
bcviiitb Avenue to the Battery IblH la tbe plan 
ndvotalcd by the Pinnaylvanla (ompany and aa far 
lack aa luoii luili a route waa laid out by thn old 
Hapid Iranall t'ommlaeinn on imrt of a complete eye 
tern through Manhattan and the Bronx the nortberly 
pcition of winch waa to be built up I exlngton Avenue 
f I lint l.iiil Street 'o piotide tbe euat aide with greatly 
needed fa UilUh Fhla route le Indoreed by the prea 
lilt Pciblli Scivlce fummlieilon The failure to build 
the line mual lie Idd nt the door of the Inlerborough 
( mpany which uperslea tbe prcaenl aubway for It 
c>aa nut until laat June that tbe offer of thla oora 
pony to conatmit tiirh a line won leceived by the 
Commlaalon who have the propoexl now under con 
■Idtrallon Thi tiavellng public hoa no Intereat In 
the controiHiNV aa to where Ilia the leaponilblllty 
for the ill ley hot It la triniendoualy Interealed In 
biivliig tbla line lonatnicted with tbe leant poaelble 
ill lav Be are well aware that there are other rapid 
tianhll routce hi fore the Commlaalon for each of 
whiili lliclr partliuUr aponmra claim gpeclal odvati 
tjgea Riid the iieceaHliy for Immediate conatructlon 
hut in clew of the Iniportanie of the now Pennaylva 
nla terminal aa a diatrlbuting renter and of tbe preea 
ing need for another four track line aouth from 43nd 
Street to ilie Battery w* believe It will be the con- 
aeneui of oplolon that thli line ihould be one of the 
ftist tr not the very nrat to be authorlied and that 
the lontmitnra and the Pubito Service Commttelon 
abould Join handa In nithlns It to an etriT compI» 
tlon 

HAeUITtlDI Ot voax ox XXW RATI XAXBX OAXAl 

The atiipendoua engineering work which the ITnIted 
Btatea government la carrying through at the Ifthmiia 
of Panama *o rompleteiy niln the pnhllc eye that very 
little la heatd of that other great work of canal mn 
rtructlon wbiib la being ixaiuted In our very midat 


111 (he onlargenieot and reaoastrQottoii tho oM Brio 
Canal between BuSaJo and AIBiay. Oartglnlir bat 
few people outolde of profeaxIoUU etnlig U« aware 
(hat la point of Bugaltudo of axoafatioa tbe Sgarw 
foi tbe New Ym'k State Barfe Caoal riTgl. it they do 
Dot exceed, tbfloe of the PaaaiBa OtaaL Adnittlog 
that thera can ha no romparlaon on the ecore of accom 
luodatlona betwean a canal twelve taet In depth and 
one with a maxlnom depth ot forty five feet It Mould 
not bo forgotten that whareta the Panama Canal from 
Hhoro lloe to ohore Una la but forty mllaa In length 
the New York Barge Canal extenda for naarly tour 
hundred milea Furthermore, the latter work Involvea 
the conetructlon of thirty four dame Ofty three locke 
and aeven guard lotka the conetmitlon ot which la 
complicated by the fort that the tonal being built 
through the moet tbbkly populated aartlon ot New 
York StoU the effect of thaae worka on adjoining 
propertlea and water powere baa to be conaidertd and 
due piecautlona agalnit damage taken. Involving oddb 
tional coeta in time end labor 
It la In the comparioon ot the amount ot eacava 
tlon done however that the aurprlelng fait la de¬ 
veloped that tbe toui amount ot egcavallon and Ita 
ecolva’ent In concrete otnicturea If rompated for the 
■amo period of time la found to ha actually greater 
on the state Canal than <yn the national undertaking 
at Panama Pp to January tat luiw the excavation 
on Ihc Barge Canal amounted to I'itdilOOO cubic 
varde end If to title be added tho conirete and other 
conHtriiclIonal work the total rout up to that data 
reaihea |8 701 OOO Oo the Panama Canal, up to Tan 
UHiT iHt 1408 the total amount of material taken out 
amounted to itV ono cubic yarde ohd up to that 
time ptactlcally no work had been dona on the con 
enfa Btructurea It ta ataled by the englneera that 
If the eum of money expended daring the period under 
coneldeiatlon on concrete and other itrinturoe on the 
Barge (anal bad been paid for excavation at the pre 
vailing rate it would have been pceslble to remove an 
additional 10 417 000 cttbti yarda of material Thla 
would hava brought the total ot excavation up to 
t ISIOOO cnbti yarda which would have been cquiva 
lent to an Increaae ot twelve per cent over the amount 
of excavation done on the Panama Canal during tho 
name number ot yeaiw ot operation It la only fair In 
(onoecUon with ibeoe flguree however, to bear In 
mind that tbe preaent rata ot excavation In Panama 
IS far mure rapid than that on the State Barge I anal 
Thla howuver dooa not Invalid vte tbe force of the 
above comparlmn ae ahowing the magnitude of tbe 
work now being done between Buffalo and Altuny It 
li greatly to be icgretted that the tasal enlaigcment 
waa not planned on a more genetoua ncale When the 
canal la opined tbe depth of twilve feet will appear 
to be pitifully Inaufflcient In view of the fait that 
hv that time the lonatnutlon of the now (Icorglan Bay 
Canal whtih will piovide a depth of 21 feet fiom tbe 
Inhea to deep water on tbe St Lawrence will in all 
prcibablllty be well under way 

wm-woiniD Txxnri rxxl evxi 

In theae da) a of big gun ablpa and long range fight¬ 
ing the gun OH one of the nlfinalve elementa of naval 
warfare hua taken on an Imimrtanco greater than It 
evor held before In the engagements ot the future 
wblih will be fought at raugca of frcmi four to olx 
mllee aciuracy of aim and laige remalnlDg energlee 
ot pnijectile bocomo of prime Importance Tbe moat 
effective big gun for the new condltlona will be that 
wrhlch will strike tbe hiavleet poealble blow, at the 
frrvatest pomlble range with tbe lightest poaalbla 
ahcll fired from tbe lightest possible gun Theae 
Ideal rcaulla which can be obtained only In a gun of 
unusual atnngth tor lu weight Suvolve high powder 
pleasures great length of gun, exceedingly high mux- 
rie velocity and a tempeiature of the powder gami a 
so high that It will necessarily Induce rapid aroeton 
Abnonnal powder preeaurea muat be met either by 
balng more material In the gun or by the use Ot 
steel of exceedingly high quality aa to strength and 
tiughnesa or by nome maibanlral arrangement In the 
I ullding op of the gun, which will Secure tbe needed 
alrengih with a minimum aiuount ot weight 
Never was tt more true than to-day that the battles 
o( the future will be won by the Mg gun If the tan 
or twelve great ptecea mennted In thair several tur¬ 
rets am naabla to flm their eighty or ono hondrad 
ronndt aptaoa with accnracy and wllhont dimlnetiap 
ot energy, If them be an onuaually rapid eroaloa, 

If they ihow longltadlnal weakneea and bagin to iroeg 
at tbe mnaala or if oa hat oRra happened In the 
past the moiria and chase at the gim are hlowp 
hodlly away the ship that earriw those guns wDl 
go down to a aere and tarrihle detaat UnaUs ta 
reaidi the enwy haoauea of the thtllng vdoelty ot bar 
nwn gnna She win conttnoe to he anblert to the ptU- 
leas ncenracy and anaorglerolng energy of the •)» 
niy's abalis, and the unequal oonhat oaa have but 
one lg|pe 

Them am two Mfflas. ayateme at gun oanatriMtlea. 
the wim-wousd iMb. whlM to uasd hg (toe^Vrth 


ate and cJapaii. and the aoHd-ated rMml MdfRK Ja 
naad by aU o( tba atbR toadfag aand Xtmov AnM 


cialffl prodneea a gnn equal, weight tor weight ta the 
wire-wonnd gnn—a gnn morsovar, wbUi to oimpter 
to build, and In sons maparts inoee nUabla and toes 
likely to suriona Injury In an engagmauL 
In view of the above facta a recent tootura hefOm 


the Junior Inatitutlon of Bnglnoera London by Uaut 
UawHon In which be goea very tborougUy into the 
question ot the mlative merits of wlre-wooad agd 
oolld aiaal guns, to ot timely intereat, staM tt ahowa 
why, in spits of the aeknewledged impeevameato la 
ths inanntnctam ot hooped gone, the Bagltoh artlltor- 
Itta Btlll pmfar to build thoee ot ^ wtrewouiid type 
The chief advantage of the totter ayatem, oeoording 
to Lieut Oawsoa, ta that a nalfbmilty of atreas to 
aitalnabto throughout the whole of the material 
employed In the gun stractom, to an aiteat that 
Ik Impossible In a gun built up of steel hoops only 
Weight for weight the wire-wound gun to the moot 
cOileBt The uniformity of atmae la due to the tact 
that tbe wire la wound on at the theoretical tanalon 
uecessary to obtain from every layer tbs maxlmnm 
nwlatance whan the gnu to fired Fnrthennorev tbe 
bmaklug etreaa of the wtm now naed to no leaa than 
twice aa great oa that ot tba beat forged steal avatl- 
able foi aolld steel eooatructlon tba bmaklnt atr aa a 
of gnn ateal being from 84 to 44 tona to tho Inoh, aa 
Bgalnet a streos ot 90 to 100 tona for tha wim By 
n Bulaiing tba tension In the ancceaalve toyem of wim 
during constniotion tbo malating strength ot tha steel 
la obulned to a dogma that It to not peoslble to get 
by ahrlnkaga Lastly, beoanae of Ita wnall erooi sec 
flon tbe wtm Is mom likely to be free from minor 
dafecta, since tt can be iaapected and tested through 
out Its complete length. Bo mneh for the oonstrae 
lional advantagaa 

In the complstad gnn them la tha advantage that 
If tbe inner tube of a wire wound gun falls tt to still 
pooslblo to continue firing without danger whemaa. 
Hplittlng of tbe Inner tube ot a built up gnn rendam 
tha weapon Immediately ntelaes Should a flaw occur 
In a tube or hoop them la great danger ot aorh flaw 
extending until complete mptum oecnm In a wire- 
wound gun on the other hand, a mptum In any eoll 
cannot spread to adjacent colli Again should a 
large exploalve ahell hurst In the bom, the wim eon 
itmctlon occordlDg to Llant Dnweon, wUI prevent 
tbe explosion doing aerioiM dnmnge to tba tnrrot It 
Is poealble when n wlracwonnd gun haoomen bndly 
eroded to mllne tbe plane and render tt nearly as 
good as new a fMt which is mom dUBoult In solid 
steel guna The Iniueaae In ths power of the gun, doe 
to tbe Introduction of tbe wtm wound ayatem and to 
tbe vast Improvement In the quality of gun steel 
for hooped guns la shown by tba fact that tbe energy 
of the British 13 Inch gun baa risen from 18 300 
foot tool In 189B to 84 046 foot tona In tba naw 60- 
caliber gun which will be ready In 1010, whUa the 
corresponding penatmtioa of wrought Iron at tha mna 
rIe of the gun baa risen In tha aame period from 34 6 
Inches to 63 luibea, this lost being the muaalo pane 
(ration of tba naw 1010 pettem 


xoxeLAx-noor mam. 

(Tonsnl William Bnrdel ctf Rhaima reports that a 
new rmneh plate glass haa been brought out which 
la pmotlonlly burglar proof White an ordinary plate 
glnag such na la anally put Into Jewelera' show win 
dews, can be naafaed by n single stroke of n metal 
fCoAd mallet tt to not poaaible to break thto new ptote 
gtaas in thla mnanar ta on expartmant mado, a torge 
place of cast Imn wu thrown vtelaatly agahtot tba 
window, but the only mteet cm the glaaa wu n amnll 
bote meuurlng one or two InOhaa. Bavertil aheW of a 
mtolver loadod with jaedroted bnlteta warn tbw «« 
at the dhow window, hot tbo window auXamd no dam 
•gn except thft tba hnlleti mterod to g depth of a tmr- 
tloa ot an Iitoh. Tbs piste gtau whiob win stand auoh 
naags la ordfaMurUy mads of a thldraaga of % te 1 fnoh 
If daslrsd. avon a hanvter glidi enn bo mads without 
dtettetohitag tho tranapartnep 


In ardor to do nwgy with attending to obanated 
tatterlaa of doe^llon systogna a traateorptte haa Jut 
beeii pot on the maiikat which niahtea toe te obtain 
tho enrrant from the cltT aabu Tha tNdutenur 
wlU wpamte on tho ordtpaijr llghtlNl etronMk is It 
has M teOTtng parte, oaee au4 ft-wttl thanalter **■ 
qtlm no attantton Tt to adapted to opgrato on oir- 
entta nmntog train 1M to 110 ultoL and to brortded 
with tapg glvlnc 0, It. and tl yoMa. m u to meet the 
mqnlfanMata of farlou etplto and ilato M beitt aed 
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AEBONAUtICS. 

Vk«w 9t tH* jUreuratta iMMy who Itm 

«MpM«4l and triad oirt tiMir EMudilM b«v« aot mH 
trim ceod tMk af laU. A VMk baton Um eiblblUon 
Ot Juio Mth WUbor B. KtmbaU damafad hla alght- 
pro^ar Wplaao br hlttlnc tba bankad part of tha 
traek pt ona of the tania, and laat waak Fradarick 
demoUahad hla Wrlghttypa aaroplana, which 
van fittad with tha aoclatjr'a motor whan It waa ahot 
Off tha eataimlt Both or thaaa monban, notblnc 
danntad, lal^ad to bntid naw maehlaaa Tba Baacb- 
Willard monoplaiio U naarty oomplatad and will prob¬ 
ably ba triad by Mr Willard within a faw daya aa 
aoon aa ha baa laarned how to fly tba Soelaty’a naw 
biplana. 

■watnr Hanrl Dentaoh da la Manrthe, who haa prob¬ 
ably dona mon than any othar ona man to envoaraBa 
tha daralopment of aaronautlca by oSaiing ganeroua 
prliea, haa rooantly alTon 9100 000 for tha foundlna of 
an aero-tarhnlnil Inatituta in connartlon with the Parla 
Bblvaralty Tha naw inatltnta will ba named after M 
OeotKh, and will be devoted to itudy and reaaarch for 
(te purpoae of perfecting flylag macblnea of all typaa. 
n Dantach baa alao given 93,000 and the Unlvonlty 
9S,000 annually to carry on tba work H Baall Zaka- 
rolf a wealthy Oraak realdent of Parla, haa given 
9190,000 for tha founding of a chair of aviation by tha 
Fboulty of Science at tha Ilniveralty Thaaa two gifta 
ahOw tba generoalty not only of the native Frenchman 
but of the foralgiiar who baa made Franca hla adopted 
land when tha two meet In the common field of 
■dance. 

Tba " SappaUn 1 o—the Oorman government a flrat 
Sappelln alrahip—recently made the trip from Fried 
rtebahafen to Meta. Tha former place waa left at 
12 37 A. M, June 28th There waa a light north e eat 
wind blowing Ravenaburg waa paaaed at 1 07 tha 
alrahip continuing northward at about 18 milea an 
hour At 4 P M a landing waa made In a flald at 
Blbarach bacauae of bad weather and trcnbla with tha 
motora Oeaplte a heavy rain, tha crew of eight men 
brought the huge craft aarely to earth A battalion 
of aoldlera waa ragulred to hold It the next day when 
tba wind blew a gala Uepalra were Anally eflacted 
•nd tha alrahip at length rooched Ita deatinallon on 
July 4th Attar another of tha lataat type Zeppellna' 
la completed for Mela the “Zeppelin T will be lent to 
Tagel, qaar Berlin, aa a achool ahip Tba ofllclal re¬ 
port of tha recent loag-dlatanoe trip of tha ’Zeppelin 
{1“ will be found In the corrent Srenj'WBnr 

A Wat Idea waa given New Yorkera laat weak of 
what a modem dirigible could do In tba way of paaalog 
over tbair city, when Frank Qoodale nailed hla tiny 
alrahip from PAIIaada Park, on the weat bank of tha 
Hudaon oppoilta tSOtb Street, acraaa the river and 
abova Broadway to 42nd Street The craft, under pei^ 
fact control and making about 18 tnllea oji hour cir¬ 
cled around tha Tluaa Sulldlng and returned to Ita 
atartlng point in 40 mlnutaa. A large modern dirigl 
bla, with a apaad three tlmaa ai great and a carrying 
capacity of a acora of paaaengera, could have made 
thiB trip In much leaa time, even with quite a wind 
blowing. M Clement, of Farla^ la at preaent coDBtrui I 
Ing jnet gnch an alrahip with tha Idea of cronlng to 
Rngland Some patriotic Brltlata newapapera are con 
■tniotlng a abed for It at Alderahot with the hope that 
attar tbii craft haa demonatrated lU capalillltlea the 
government wilt purebaae It and thue acquire a large 
up-to-date dirigible. 

OxTllto Wrigtat, In nttompUng to fulfill the govern 
mant raquiramenli at Fort Myer with hla aeroplane 
bag mat with numeroua aet barha and a great deal of 
ill lurk Owing to trouble with the motor and un 
tavorabla wlnda, the flmt flight conaliting of ona clr- 
eult of the Held, waa net made until June 88tb, and 
than only at tha third attempt The next diy the mo- 
etalna flaw the length of the field but arrapad ona and 
Of the lower plana In making tha turn, and In landing 
broke ona mnnar On July 2nd two fllghu were made 
of 7 and 12 mlnutaa. tha aacond being terminated by 
tba atopplng of tha motor when the macblna waa over 
tbo abed at the ond of tba field In landing one end 
of tho lowor plane caught on a amall tree, which tore 
tha oMli and whirled tha machine around, completely 
flomollahlng the rnnnora. Ton daya won taken to ro- 
pair tha maeblna, and It was not until the 18th Inatant 
that OrvlUa Wright auoeaadad In flying a^dn Thli 
IHght tagtod 9 minute* and 88 aaconda Tha next day 
thw wacblaa fallad to riaa properly, and but two 
amOglrt-tina inmpo of laai than half a minute ware 
mndo, a rpimor hOtag broken In allriitlng tho aacond 
UWa, Altimugh a Urge emwd of prominent peopta 
vlaltOd AM ^acada grpond aWary attamoon lent week 
eoaHttloiMi xma smeBlHy «aM to be too unfavorable 
tot a flfghl; knfl aytetSon bt the vlclnliy of the na- 
floaal eapital raeoliroi a Aaip ae^haafc u a rmalt of 
lOw talMN Of tto Wright atWitao to fly mdor what 
OOaM hardly lio ealM roatiyr uaiavwaMb oondltlona 
ndi M a UgM wind of • or 9 mllaa on hoar tor 


CLECnUClTY. 

A largo Mexican hy(ir»«iactrlc company haa Inat 
been orgaalaad for tha piirpcoa of Mmiahtng the 
power for a voat Irrigation acheme A large plant 
It to be built near I^ke Chapala and another on the 
Santiago River near anadalajara The territory which 
iM to be reclaimed by thla Irrigation ayatem covera 
more than 50fl 000 acrea. 

Tba neoaoi of the elactrlcally Illuminated baaeball 
grounda at Cincinnati Ohio hue been lo pronounced 
that It la now propoaed to have football gamea. aa 
well, on the Illuminated Hold Football la too utrenu- 
ona a game to ba played under the aummer lun but 
no Buch objecUon can be raioad to II In the cool of 
tha evening or night. It la expected that quite a 
number of outdoor aporU and gamea will now be 
poaeible for evening enlertalnment 

Iiaat year $66 000 000 waa apent by the railroads 
of the United States for croaa ties The average 
price of the tie* waa 60 centa each Only alx per 
cant of the tlea waa used by ele<trtr rallroada Forty 
three per cent of the tlea were of oak, and nineteen 
par cent of yellow pine Owing to the growing ocar- 
city of lultable timber other wooda are being used 
after treatment with various preKorvatlveg and It has 
been found that these treated wooda outlast the more 
expeuatve untreated oak flea. 

In a talk given before the Electric Club of Chicago 
Mr Edward N Lake pointed to the remarkable growth 
of street railway ayetenia in the United Stntew Of the 
8123 mltca of slDgle-traik rnllwayn In tS'tfl only ir>''i 
per cent were operated by electricity At the licglu 
ntng of laet year there were 74 404 tnllea of etrcct 
railway, 34 060 miles or 06 per rent of whlih were 
electrically operated Mr Lake also pointed to the 
rapl^ Btrld<a now being made In the elecirlflratliin 
nf steam rallronda and predicted great progreie with 
In the next fen yeuni 

A new typo of electromagnetic brake la l>elng manu 
farturod In Qermnny which operalea on ihe rails 
rather than on the car wheels This rail brake com 
prlaes a pair of pole ahoea which ore parallel with 
the rails and located cloae to them The braking 
effec-t may Iw Increased by lengthening the pole ahoea. 
The weight of the brake la but three per cent of tha 
preaaure II exerta The brake la adapted porllcularly 
for mountain railroads and may he lined In ennjunr 
tlou with an ordinary wheel brake to loireaae the 
ndbenlon of the car to the rails. 

Batly In ynno an outdoor theater londurted by tlie 
liiialoii Suburban Electrli Railroad at Auburuclalc-oii 
the-Charloa waa burned to the ground The Are was 
discovered at 2 odock In the morning but the gen 
eral manager wna on the ac-ene Inside of twenty min 
utos A telephone station was tminudlutoly eauib- 
llabed, and within two hours n dealgnlng engineer 
waa on the groimcl planning a new aircirture An 
hour Inter the rariicDlera and eontractora nrrlved 
ready to estimate the cost of rcu-onsiructlon By Ibis 
time the ruins were c ool enough to permit nf HtHrlliik 
work which was rushed through with such c-elerlly 
that within ten days a brand new theater complete 
In every detail and seating three thoiiiMnd peraoaa 
was ready for uae Crodll for this rapid ronstrui Hon 
Is due almost entirely to Ihe telephone wblob waa In 
conatant nae during the ten daya of ecmstrurtlon 

It la wall known thnt Hertzian waves cun be trans 
niitted more rradlly over waler than over land The 
region for tbli waa explained quite recently hj I’rof 
J A Fleuiiug In a popular lee’ire He showed that 
a eutrenl of high frequency c-ould bo transinltted over 
a galvanised Iron wire aa readily a* by means of a 
copper wipe but that If the line wna burned oB the 
wire, so that the current had to traverse an Iron 
path there was a considerable reluctance This 
abowad that high frequency currenta which iiormally 
travel over the aurfaeo sklo of a wire, will pooetrafe 
Ikrther Into tha metal of low eonduetlvlly The 
Hertzian waves do not penetrate water to a depth of 
more than a few feet but when traveling over dry 
soil there la a much greater penelratlon due to the 
poorer conductivity wbirh rcauits In a greater loss 
of energy 

An oUetrio railway rjnnlng from Trtent to Hale, 
Austria, a distance of 78 miles, I* soou to be put Inlo 
operation The cnirenl Is to be supplied by a hydro¬ 
electric plant This marks an Importanl a*cp In tha 
ntUlsatlon of water power In the Tyrol Another 
railway Hue la nearing completion In Austria, known 
Rg tba MgrU Zal) road This line b 67 miles long 
and li tha longest ilngle-phssa railway In Europe 
Tha eurrent Is fnrnlahed by a hydrcxlactrlc plant, 
and b fad to tha trolley wire at a preoaura of 6,600 
volta The catanary gystem la used for iupportlng the 
trolley wipes. The locomotlvea will each ba equipped 
with two alngle-phaM 260-horae-power motora Owing 
to tho narrow gage, the motora cannot ba mounted 
on tho ewr axlae, but on IMaated above tha tnicka 
-'find eonnectad to the wbeaWhy means of connecting 


SCICNCC. 

“Orthodaodlit" la the tie hnirul name of a Hew kind 
of dentlatry In pbln English ortbodentlst means 
“tooth-atralghteDPr According to last accounta, 
there are uboiil 60 of him Mow In America, aa com 
pared with Bo UOU ordinary denrisU To tho ortho- 
dcntlBte mind a man who extracts a tooth In regulat 
Ing roollshly cliugn to old tradltlou He holds that 
tho properly shaped law can hold all the ticelli Hint 
grow 

Mr O B A Phillips exhlLltcd nt tho recent concer 
sitmrjii of the no> il -^nclety a penuHiii-ntly luminous 
wati'b dial and nilllL.irv iilaht lumpnas The watch 
dial la transparent Iglnes) iiud Hu flaurcs are inlnlcul 
upon Its upper Hurfair The dial iw hui ked with a 
compound conlalnlng a minute quantity of Knllr, (ra 
dliim hronildn) which renders It Imninniis so thnt 
tha lime may lie eawlly rend In the dark file com 
pass Is arranged upou tho same pnnelple Ttv means 
of b lumlnoiiR disk and strip dirc-tlluii inii> be dn- 
termlnid si nigtil 

A ssriae of asc^ta of hllce and bullruiiiw 011 Iwiho 
Victoria was orgatilred by Hie PriiMSlsii At roiijiiirli'll 
Observatory of 1 Indenbcrg In July I’lOR A nglMtcr 
Ing balloon which ntliilned the height nf Iks kilo 
mclenc recorded at Hint nIHtiide a tom|a'rat 11 re of 
—84 deg I' a lower value than how ever been rnnnit 
at equal or even greuler alllliiclis over Europe The 

Isolhc ratal layer was cntcrccj on scceral ocrasloiis 
On Hcversl Occasions also an uppermost eurrent fniui 
the wewl WHS found ahuve the rec.iihir cuaterly iiirreut 
c r the c-ciuutorlal region 

It was abown hv Ihe \ fl W IIcimcI ( nmmlfulnn 
on the SlMiiiluneouM ( niubiiHlIou of Honl Cargoes 
(1897) tbat ships whoso cargoes took Are hud mostly 
been Inodod In Riinimer In view of Hie high sum 
rocr temperature of Newcni-He \ s lA , this wcas 
only whnt might have been cxpecled, but It dona not 
seem to hate been ncillced Hiict a similar relation 
might obtain fur rargoes loaded In the lemperate 
climate of Hie Uiilled Kliigriuiii I’rof 1 hrelfall haw 
made an snalysla of 4 s'lH longtotage shipiiiciila In 
the years IKTJ 1874 and 187'i—prewented to the Eng 
llab Iloyal Commlaaloit of 1876—which analysis ahowa 
unuiUtakably that It ts only cargucw IciailecI lo sum 
uier which are liable to nixmlcineoiis roiiiliiiallun 

A naw procsi*. of keeping eggw couslsts tn placing 
them flrat In roiuprcnsed caricnn dlcjxlde which al 
moat completely steillizes them and ihcn In a mixture 
of carbon dioxide and an Inert gns (ullrci|,cii and hy 
drogenl at a teinpeniliiro iieiir the freerinK point 
In these conclltlnns the mitro-organlhiiia which have 
not been destrnycul cannot develop The adilltlon of 
tho Inert gas ts iiueHsary In order to prevent the 
llqnefactloii of the alhiiiiien wlilih would lertnlnlv 
occur In an atmusphen of pure carbon dioxide hggs 
thus treated cuu bu kc|)t ten months wlthniil losing 
sny of their i|unllHeg The treatmeui costs nhoul IK 
cents per (hnuHaiul eggs while cold slcirui,i <»s(s 1J 
i-cnts pc'r thousaud per ninnih hcuue If Ihe eggs arc 
kept dIiic or ten mouths Ihe former |>rruc-sf> will be 
iniicli cheaper thuii ilu other 

A Fraaob commlssluii foriiKd for the purpiuce of 
making mnipunillM stucllia of Ilu verliiul and In 
I lined Blylcn of huinlwrillug with regard to the heulth 
nf school (hlldrin h-is iinanlnnninly reported In favor 
of the locllninl style wlilih is oswi rind lo lie far slm 
pier and has fnllgiilng Ihiin the verllml style and 
h-niH likely lo (oune spinal ennsture nnd other evil 
resullB In writing Iiy I he virlleal system the right 
arm In held In an unnaliirnl pcMltlun which iimkos It 
Imiioaalblo for Hio • hlld to malnlalii 11 nonnsl uni 
hygienic posture Virlhul writing Is pcifoinud verv 
slowly nnd lahorluusly and mnv seriously Injure chll 
dren who are precllspused to splDiil ciirviilnr, and 
other deforiolHeH or to writers iraiiip Tin 01 iillst 
of tho lOiumlHalon denies that vertiriil wrliliig pre 
Bonts any advantage over Inclined writing with re¬ 
spect (o the prevenllnii iit short sighlednesa 

At a maotliig nf Ihw horllculliirnl aoclcty of Algeria, 
last November a number of scedleos dates of large size 
and line flavor were shown which had been prndiind 
without srtlflcial fertilization The dn*c p-ilm 
(Phimix) Is a diuu Inns jdant the male and finiuh 
flowers being borne on Separate trcc-s No -e ikI i in 
be formed unlews pollen is i-ouveyed from the mile to 
the female flower by wind Insecti or human ngeni) 
Tn Algeria polllniiHon la naiially assisted bv pile Ing 11 
few male flowers with rlpa pollen among the femcle 
flowers Egyptian paintings show that thl'- nieilnul 
was practised In antlnulty Scc-dless fruits Iinvi oflm 
been produr(>d by Isolated female trees but bl(h>r(ii 
these seedless dates have been Imperfecllv drvr<n|)ed 
At NIr« Is cultivated a apecics of dale palm whir’i pi 1 
diiecw blaek fruit and beara nbiindnnth 1 \cr\ n 1 
whether the flowers are fertlMred or noi the f Hi-'’ 
dates being equal In size nnd flavor to the imrin d null 
In most apse tea however the seedless dal in an m illi r 
and are produced lews abundantly than the m nniil 
fruit 
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•on VBV VAMStM An tKaat wamut. 


(•ipLrlmenteni In need of cbomlcalf may MmetlmM Daring th* put two montlu a good dul of IntoraMr 
do without the drugglat The eoll, pUnU, anlmale, tion hu become OTalUble oonoemlag the naval ^ 
are but chrmlial laboratorlea in one orange, choml atructlon of varlou foreign powora, and thin it la pro* 
cilH nrp fuuml In eucb a number and of euoh a natnre 
iih !•) enable anyone to perform aeveral rurloue en 
IH rlroeiitH Most of the reedern of the Bciainrio 

AarairAN prohiihly hare read about or uaed the eym 
palhetli Ink whirh le obtained by merely dipping a 
pen liilo the JiiUe of the fruit The eudden apparl 
tinn on I hr heated paper of the hitherto tnrlilble 
eirlpt IH line of the pretty experlmente whith ean be 
made with orange Juire Thoke wblth the writer la 
about to deecrlbe have more to do with the phyalolog* 
leal than with the atrlitly tbemlral propertlea of the 
fruit ^ 

Bnicar and a (■onHldemhle amount of rltrlc aUd are 
found tn a ripe orange Beeldea the taate, a good 
proof of the preeenoe of a true acid in orange Jnica 
ran be had by boiling In water a few red cabbage 
leavee and then letting eome orange juire fall Into 
the blnleh decoction The Inatantaneoue change from 
blue to red reveala the preaence of aclde even when 
taate falli It may be a matter of iiirprlae to many to 
learn that the etrong angar and acid flavor of orange Htpealu of Are draw* from ao omage peok 

juice rnnnot be pen-elred by a ronelderable region 

of our guitallve organ The middle anterior part of poaed to aummarlie In the following brief paper 


moat of t)M (jtormgn aUpa of th$ "DnadHii^ir trPA, 
ot which taw are liffw ittdar eonatnidtloa. Tk« Brlk 
lab Admiralty laat yaar atated that tha flnt fMi 


nay aometlmea During tha paat two montha a good dul of Inform*- lab Admiralty laat yaar atated that tha flnt tom 

lants, animala, tIon hu beeoBM avallabla oonoemlag the naval ^on would carry twelve ll-loeb and twaiva AT-lBeli. tbla 

orange, chami atmctlon of varlou foreign pnwan, nad thin it la pro- year an oOctal (Brltlah) atatament plaeaa tha aalB 

r Buoh a natnre annament at tha lama Ogara, but glvaa twalvn A-lneh 

■al curloua an _ gnu u the leeondary armament ^ 

Thla hu racantly bean conflrmad by Oia,^|lnnaB 
govammant Ifuch nncertainty, however, itUI enlata u 
to tbe aimamant of tha tlx later Gamn "Dread 
noughta." Fighting Bhlpa, a uully rdihfala naval 
annnal, lUtea that they will have twelve IMneh guM 
divided between four turreU It ahonid be noted 
however, that aHhongh thla plan la atated to have 
been obtained frcm an oOolal model, the ramaili la 
added that ‘ It it not Impoaalble that one of the mid¬ 
dle turreta may be auppreued, and the ahlpe ourr 
only nine 12-Inch or even only eight" Bkatoh plau 
ot the “Rheinland” end "Poeen" (liatom to the "Nu- 
un" and "Weattalen") ud of tha later ahlpa, are 
given In tha accompanying plan. 

It la now certain that the armored crulaer “Blnehcr" 
will carry twelve 8 2 Inch gnu (24^pound ahall), end 
the Britleh Admiralty crediu her with a aaeendary 

> 1^ uu uM^.j lu armament ot eight S 8 Inch It li Impeailble to ob- 

avor of orange ^ ^ p^,, tin uy ooUmatlon of the aeoondary armament, 

Iderable region and tboae who have leen the veiwl aay that there la 

nterior part ot to aummariie In the following brief paper ^ provleloa for the monnUng of euch weapona 

> flavor! u the The Brltlah Admiraltv la etlll very reticent u to 24-poondere are given u tbe Itemllve She 


Ible to theae two flavor! u the jha Britleh Admiralty la atttl very reticent u to 
r retina la Inaenaible to light the armament of tbe "Neptune” (lid down In Jun 


by the icIeDtlit Bchrelber who carefully fixed the programme but It la generally underetood t 
boundarlee ot the Inaenaible reglona of tbe tongue tor 

many lubatancea among which were auger and citric . ' . 

acid The accompanying drawing ahowa that the un 

reapoiifive area lorrcnpondlng to auger doea not coin 

clde everywhere with tha area of Inaenalblllty for . 

citric acid but It ahowa at the tame time the exlat I 

ence of a large territory common to both Cut a I ^ 

anell piece ot peeled orange Bapreu It lightly ao \ ' s 

ai to avoid the dropping and running of the juice over I \ 

the tongue Place It In contact with your tongue at I ' 

nearly ou Inch from the tip Ton will find the orange \ j 

BbMlutely taateleea Bring forward the urae place \ ' / 

ot orange on to tbe tip of the tongue and the etrong \ j 

lugar and acid flavor Inelantaneoualy reappaara \ / 

It cannot be aid that a part only of our guatatlvo ^ 

organ la Inaenaible to the taate of tbe eaaentlal oil _ 

contained In the orange peel for It la the whole tongue 
and mouth which do mo( iiercelve It To tay thle 

while everyone knowa tbc< powerful aromatic toete of , ... — 

orange peel eeeme foolleb enough yet It la true That 

partic ular taate la not a taate hut a amell perceived Mcnae blind ipota of the tongu 

with tha note only and many other eetmatlona called Dchu clidoe niduu luMuitbie lo iMteuf aiiiiar dialiet.ngj 
Uatea have not the allghleel right to euch a title to duk kM .eci .bled region ih.t ineeDiilbl. to or 

Yet tbe atatement that euch rondimenta u vanilla or 

peppermint are laateleHa, la eure to arouee consider live battleiblps will all bo armed with the 
able oppoeltlon If you make It after dinner In a com Inch gun with which experimenta have b 
pony of laymen Aek the moot determined of your during the lost twelve montha In some q 

contradictor! to leave the room for a moment and le doubted whether the gun will be In a ■ 

meanwhile cut Into email pisc-ea eome of the outer foraard state to allow of Its being mount 

vellow peel of on orange, which you place Into a apoon 'Neptune,' but Ita adoption In tbe four 190 
Your opponent la then roqueated to close hermetically regarded as certain None of tbe hlllftic 

his nose and tn enter tbe room When he la near the gun has been allowed to become public bul 

table you aak him moroover to cloee hla eyee and to will wigh 1 ISO pounda, or 400 pounds bee 

eat and name the apoonful 


the armament of tbe "Neptune" (lid down In Jann * •** of 28 6 knoU 

aarertalned for the first time 1 believe battleahlpa of the current yeaFe trlple-expanalon anginea of 36,000 bonaiwwer 

.. .•*“' •'’* programme but It is generally understood that theae "V*® ^er Tann," the first of tha real Oermin 

‘Dreadnought” rrulaera, which will be completed this 

. I . . . .—. year, will carry either eight or ten 11 Inch funa. The 

G" and “H" ot later programmee, will carry tan guns 
of thla caliber dlapoaad aa In the “DraadnongbL" 
I Their main belt la 7 Inchea thick, and their apeed 

I witb Paraona turblnea of 46,000 horae-power, 26 knota, 

1 ^The new acout-crnlien bnlldlng for the German 

I ' s navy will be of 8,800 tone and will carry tourtaan 4 1 

I \ Inch gun* the speed being 88 hnota 

\ Japaneee batUaahIpe “Akl" and "Batanma,” 

\ ! which were laid down In 1806, will not he completed 

\ ' / before 1810 They are the flnt battlanbipe to bo tmllt 

\ Japaneee yarda, and the experience, althongh donbt- 

\ / ’**• vlue, will have been dearly boui^t 

\ y The "Batanma' la of 19 360 tone and la armed with 

_four 12 Inch twelve lO-Incb, and twelve 4 7 Inch gnna, 

while the ' Akl ” 460 tone larger, wlU have Ighl 8- 
Inch Inatead of tbe 4 7** Two now ahlpa have Juat 
been laid down tha 'Kawaohle" at Kara on Jannary 
18th and tbe Settau" at Yokosuka on April lit On 
Mcmui blind spota of the tongae a displacement ot 30 800 tons they will carry twelve 

Dch. cic.eo.ti'MiimliiMniitbk loiMWuraiiiiar diaiiat. mios iwnalbk IMoch ten O-Intb and twelve 4 7 Inch guna Tbe 

todUkacM •«! .hlad region tbit liiMiD.lblg to onaga ' JIJI Bhimpo ’ g Japanese paper, glVM only ten 

Inch, but Ibe heavier armament Is fully conflimed 
llvs battleships will all be armed with the new 13 6 Fighting Bblpe gave these vraeels fourteen 12 Inch 

Inch gun with which experimenta have been made tbe end turreta containing three gnns apiece, but the 


J 


Mcmui blind spota of the tongae 


lined of your during the loot twelve montha In some quarters II design, although produced, waa abandoned Tbe arm- 
moment and le doubted whether the gun will be In a anfllclently ored cruller 'Kaauga ’ by tbe way bae bad her tingle 

of tbe outer forsard state to allow of Its being mounted In the lO-Incb gun replaced by two 8-lncb, and now la alml 

into a spoon 'Neptune,' but Ita adoption In tbe four 1809 sblps la lar In all respects to tbe Nleahln ” Tbe new 1160- 


! to allow of Its being mounted In the 10-lncb gun replaced by two 8-lncb, and now Is slml 

ut Ita adoption In tbe four 1809 ships la lar In all respects to tbe Nleahln ” Tbe new 1160- 

certaln None of tbe hlllstics of this ton deatroyer ' Umlkaxe," bnllt 1 Maldaom hai com 

I allowcHl to become public but Ita ahell plated her trials succeesfully eailly maintaining the 

160 pounda, or 400 pounds heavier than daelred apeed of 86 knota Her englnei are of 20,600 

boraa-power (turblnea) 


of food you place Into hla No new veeeele have been 

mouth Aa loug as hla fln —oommenewd for the French 

gers preaa hla nostrlla, no _ navy since July of last year 

amount of chewing or swal ^ Italy, however, hie ordered 

lowing will enable him to ^ ^ ***• battleahlpa ot approxi 

comply with the latter re - _mately 20 000 ton* tbelr 

quel gwexawe ./4F4* «»*•»* "D^ta All- 

Yet It le not probable that C«««iis KuwMm, 9trTtit ■** “Laonardo da 

any part of any plant la fo- a rtf' /<• - tar 

much licber In eeaentlal oil bine englnaa ot 80,000 horae- 

than the yellow epliarp ot power and a apeed ot 22 to 

the orange It Is ao loaded ^7*5 BlQ knota, while their anna 

with the odorlferouB liquid ^ ^ ^ ^ ■•O ^ mint wtUeonalat of twaiva 12- 

that any change In Ite shape —taeh guna mounted In tour 

will produie liny jets whkh turrets and dla p oaad aa shown 

spring In every direction. ttmUAHY ITALY tn the Ulnatrllon. TTio aoc- 

To obaerve theae light a A/waee.AbawetiiiAw/aiaai. Rejw OimTtAkfmim fraMMaAiDaw ondary hattary oofflpriaaa elf b 

candle and bring near It a M-H» /«-/«• teen 4,7'a Two other hattla- 

piece of orange peel held bo- rtilpa are shortly to bo order 

tween thumb and forefinger - ■■ m —ta. . ■ ed, and while their armament 

Double and press the peel, follow that ot the dar- 

the yellow side facing the Bor vsaaala It la alao mmorad 

candle, as shown In the pho- - - --- that. In necordanoe with the 

tngraph Pretty atreaks ot atAMAUr mvStlA pTopoatla ot Ool VRtorlO 

Are sill be seen lo aurt from towaiwsa, MrnaRniieio^ Ceosrg AsMUt (hmlbertl, tha dltUngnlahed 

the candle up to aevcrl M-M» /•-«*■ naval oonatmetor, they may 

Inrhos away from It They I—. . . ' ' • ■■■>■■- J cany tight 14-lncb gnna eg a 

are produced by the Ignited Mw type This bnn( of SO- 

jeU of eeaentlal oil AATMT ••PUAOmVWT" POMIft OV TRI BAtAl NWBBgi tivlly on tha part Of Italy !• 

-- flnt to th* tact that tha Ana- 

To prevent tbe drying out trlan govenmiqnt hna roeoat- 

of gam Arabic It Is only neceosary to place a omit the shell of tho 12-lnoh gnu which now tornu the ly embarked on a t0ar-"DreadneU|diF‘ profrankmot Bk* 

Place of camphor tn the eolutlcm The gum Is not main armament ot most fantUashlpl. ’Pm ot theae vamoto to carry ton ll-tnidi gapa aad to stoom tl 

thereby Impaired but rrmatne adbelve to the laat guna will be mountod, t^l^ Ca p o a ltlOa botng ahown knota with angtaea ot 20,0W boria power, 

drop Another method Is to odd a amoU addition ot In the aeeempanylng plan. ^ Tha raoonatrnotion of tho B n mtwi navy haa at logf 

glycerine Hnoh oncartalnty atlU oslsto oa to tha nnnameBt of (OsnMadaf' a* pm 
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TUI THIBO HOXORABU SlirTlOI BlUT I« m 
rOUBTE BIMUHOR OOKFinTIOI. 



A loloiiv of lioi^ houMd In n hive with rIbw wnlle 
HO I hill lliiir p\erjr moTemenl can bo olwerved afforili 
N VI rt liiHirnitIve leawn in natural hiatory Such a 
hills', hlvi may alao aorvp aa a hnlpful lllualrallon In 
I loiiuidi intlon ot Ihe fourth dlmenalon 1 .«t ua 
liiuhino n hive with Ita Hoor hhiI roof of horixontal 
kIiihh plntiB brought ao tloao togilhor that there la 
lumlv roiiiii fur the hoes to move about tielween them, 
iiml for till purpoHM of our 'lluBlrntlnn let ua endow 
till Iki-h with the lull lllgcncc of men To tUnae heea 
HO iiiiiniiMl forwaril and tuirkward right and loft, 
would Iw fiimlllRr IdeiiH and their world would be 
one Ilf two dimonglona only tleburred from upward 
and downward movomonl by the iloaeneiw of the glaaa 
plutea, the worilH up and down would be mean 
liiglcaa to them bei hiiho there would be no eaperlenee 
uiKin which 111 Ihihi thvHo Ideaa Iraporfert aa la the 
lllnatratlon It NiiggiHiH tho (onrepllon of a world of 
only two illnii iialiiiiH knirth and breadth 
I'lane Reomelry Ih a hi lance which deala with auth 
flgiires H« trluiiglc'i aqiinrea and i In lea It la Inter- 
eHlIiig in know llml It nrlglnuted In Kgypl where It 
wiiH devilopml to fai llltate the meaauremenl of land 
llile origin of the hi leneo gave rlie to the name 
giuiiulry wlilih ineunH earth mcaaurement I-ong 
iiiibseiiiienl to Ihe i ra of IIh hgyptliiu development the 
nil me wire exliiidcd under Ihe mime of aolld gcom 
ctry to a Kind) of HiKli Hgiirea ua aphi ran cubea and 


plane geometry would Iw a pracllcal ai leni-e but with 
thetr Ignoniiiie of an iip-and down diredinii it i ulie 
or sphere would be IniuineWublc and a third dImen 
■Ion would appear In them aa nbeurd and unthliikublo 
aa u fourth dlmenalon dnea to ua fluppoae wo lay 
two pouella on ihe table ao na to < rowi one another 
ot n right angle and thin hold n third pencil ho ua 
to form right anglea with the other two While ihia 
iH obvIouHly a poaHlbto thing for ue to do It would 
lie liilpoealblo for Ihe lawa with thoir Ignorance of 
Ihfl dInieiiHinn of lielghi Thev rould of eouriie have 
two glender poiulhi In their hive at a right angle lo 
une another Iml thev luuld not have a third pemil 
at right anglea to both of thi Itrat two Wc may look 
upon the two tiendlH rh ropreeditllig the two diraon 
ainna of the world of tho beca and the three pencllj 
aa repriarntlng the Ihrci dlnidialona of oiir world 
Snppoae further that Home one telle ua to hold a 


Ihe HO-iailed fourth dlmenHloii , 
ihible for IIH lu place It tho llliiaii 
n of the been lo llie third pendl o 


dliiii hut they are pleaeed 
iiiraid) na poBHible under 
iHl nmy Igi the proportlea 
ma If there la any aueb 
tiding principle of Iheir 
pvir they And lo be tbe 
) dlnienalnna to goorootry 


illiiieiiHloiiK mid gniiiidrv of four dlmenHlona Ah the 
itrill la to till Hpherc bo la the sphere lo aonin un¬ 
known lioil) whlih may havi Its existence In apace 
of four dlmenalona Ah ihc aqiiaro la to tbe cube ao 
la the cube to a tlgiiri In apaii ot four dlmenalona 
which wo may lOlI tlio iiibold 

Of courau the fourth dlniinaion Is lutntigible Matbe- 
iniitli liiiiB do uot oKk na to Imagine a toiirth dImen 
aliin ninth leaa do they nak ua to biMeve In it It la 
not to III aiipposed that the most aklllod student In 
thta Buhjecl has a uivntal ph lure ot four-dlmenalonal 
Hiaiii Nevortheleaa the properties and relations of 
flgurcH existing In fnur-dtmrnsionni apace may be 
Inveatlgateit and atatod 

Algebra la the oi leuce of niimbero. It li a Tory 
indent aid In the atudy ot geometry Algabm dealt 
largely with equattoiia sinh aa ie|f=i2, which means 
that X and y are two varlalile nnmbera that mnltb 


piled together give T2 as for mainple 7 and 4 or 
^ and .* 3/'i All the simpler flgurca of geometry such 
na the atralght line and tho circle may be reprvaental 


by equatlona, In other words, tbe etiaatlone are eon- 
denied deecriptlone of tbe respeottre geometrical llg- 
urea somewhat aa a icorecard Is a oondeaeed de¬ 
scription of a baaediaU game. Matbematldans bave 
learned that the propertlee of geomatrlcnl flgurea tan 
be etndled tar more readily by means of thoir equa- 
ttoni than by meant ot tbs llgaree tbemeelyes. A 
mathematician who undsratande this mode of stndy 
ran look at the eqoatlon ot a carve and tell all sorts 
ot Intereetlng and uaetul properties of It without ever 
seeing the carve Itaetf—indeed, without even having 
any mental plctnre of What tha form of the curve 
may be 



Without going Into detail. It may lie eUted that one 
equation with two variable niimhera represmta a 
plane figure tbua x‘-(-y’sl5 represents a clrcla 
One wiuutloD with three variable numbers repreaenU 
a figure In apai-o tliua *• 1-y* — «’j_0 repreeenta 
a rune What duel one equation with tour variable 
niiniliere ripriMciit aay tor example, x* | 
te’-=20' Ry analogy wa ahould aay a figure In apace 
of four dlmenalona Although wo cannot Imagine such 
a thing we lau pursue our analogies and atudy this 
uiiieal ftgitre by meana of Its equation and thus wa 
I an dedius many of Ita propertlee Tbe difference la 
simply this whereaa when we atudy the equation 
ot a (QUO, we can alwaye turn to the real cone and 
lutcrprit our reaulte thereon when we atudy an equa¬ 
tion ot a four-dluienwlunal figure we have to be satis¬ 
fied without auih an Interpretation In other words, 
although our gioinctry halts with three dimensions 
our algebra marihea on to any number ot dlmen 
slona und la « atlnmlua to Imagine a geometry ot 
more thiin three dlmenalona 
We will now outline briefly n way In which algebn 
may help lo give a pcraoii aoioe falDt notion of a 
figure having four dlmenalona It la eomewbat com 
inou to study a figure having three dlinenslona by 
incaiu of equally H[iaied parallel eectlona thereof For 
example If the mlcroacoplst waoU lo sitiily the ahape 
and alrui lure ot n germ cell be slices off exceedingly 
thin aevtIonH and arranges them In auiceaelon on a 
glsHB elide Thin by looking at theae sections In enc- 
ccHaion he lau form an Idea of the solid structure of 



Aaalngow view «t a ^enbeid" of bar dimemleM 
appeaiiBff os * Ogtire ef three dlmenWoM. 

the germ cell Mathematicians have rules by which 
such aeitlans ot a eoUd figure may be conetmeted by 
moans of equaUona They start with aa equathm 
which ropreeenu a solid body, for etample, s? -1- y* -1- 
iPa: 9 representing a qthere, and they pertorm eertain 
nperatlons by which thay gat % serlea of reaultlng 
equatlona that reprasent the gneoi m lve aeetlMia of tbe 
■olid body It remaloa, tbea, mtrtlt to draw pletnres 
of tbe eertlons from tbe datfi aSordsd by tb« reenlt- 
Ing equetlona By leaklnc A all thews ptetunp. a 
person may get a (hlr Idea ot the ahape of the orif^ 
qoUd. U the caae Ot a aphsra the •eettoi ar* oMm 


of varytef ghw. As we bave alnwdr MatsA, w etpi*' 
tloa baring tonr voriahla nmnbera. abooU b!l^ ahUdip 
re p rsM ot a flgxira la epaoe of tonr dlmendlona, 
poae wa have alieh ea oquathm, oa 
s 10 We can apply the eluno mlee lud pofdrm the 
■ame operstiona to get aaetloiie ot the fignre repre¬ 
sented by this equation. Cmionely but eonaMantly, 
theee aeotloiie oome ont as solid figures. FVtan the 
data afforded by tbs reenltlBl equations, mathe- 
maUolan can model these solid figures I* clay and 
lay them lu a row on the table before him Just as 
tha mieroecoplet looke at tha aeries ot aeetlone on hla 
■lids to get an Idea of tbe solid etructure of tbe germ 
cell, so the mathematician can look at the eerlee of 
Olay modela before him and pomlbty feel that be bos 
some Idea of tbe nature of the fonr-dimenelotial fir 
ure represented by tha equation with which he etartad 

Thus we see how the fourth dimension may be 
studied by meane of the equations which algebra tu^ 
nlsbee. Thare le snotber bolder way We here seen 
that we can hold three penctia eo that each one of 
them will make a right angle with each of the others. 
Inatead ef saying that It Is absurd to aoppoae that a 
fonrth pencil can be held In a position eo oe to form 
right angles with each of the first three pencils, let 
us Msvms that It can be done Without any tnrtber 
aaaumptlnns a complete geometry ot four dlmenalona 
can be built up by purs reasoning. Many of Its eon 
clualons are no more obvious to the eeneM than Is 
the tundsmental assumption with whlob It starts. 
Btin that Is tbe only assumption, all else may be 
deduced from that one aseumptlon nnd from tbe piin 
ciplee of our well kuown plane and solid geometry 

An illustmUon ot a special method In tbs study ot 
■pare ot four dimensions may serve to show how 
mathematicians reason about such things without be¬ 
ing able actually to Imaglns them We proceed by 
aarertalnlng tho relations between two dimenaloni and 
throe dimenslona, and then eeUbtlsbIng theca rein 
tlonx by analogy between three dlmenelons nnd tour 
dlmenslnns Suppoee we have a glass cube resting 
on tbe table before ne and we close one eye and look 
straight down upon It with tbe open oya Its appear¬ 
ance will be an shown In the accompanying drawing. 
This drawing Is really n plane figure, ot two dlmen- 
Btons, and It might have been produced In tbe follow¬ 
ing manner, namely by drawing one square Inside 
ot another nnd then drawing lines connecting the cor¬ 
responding corners. All this («nld be done without nay 
thought ot three dhnenstona The beat In tha gisse 
hive could draw sneh a figure ns tbe one bare on the 
paper before ua Nevertheleae. on this figure many of 
the properties of tbe cube can be etudled By cotm^ 
Ing Ihe four-sided flgurea (ASCD BFOB ABfB, 
BFOC COHO, mBA) which we find to be sin, we 
leem bow meny faces the cube has. By counting the 
corner points, which are eight, we learn bow many 
coruere tbe cube baa By counting the lines, which 
are twelve, we learn how many edges the cube bos. 
Just as starting with the squares we are able to get a 
two dimensional figure which, tor the purposes ot 
investigation, may be taken aa representing the cube, 
may It not be possible that starting with cubes we 
ran get a three-dimensional figure which eball repre- 
■enl the four-dlmenslonal Ogiire which we call tbe 
cuboid? Just as we drew a smaller equare Inalde 
ot a larger one, eo we should think of a smaller cube 
Inside of a larger cube, and lust as we drew lines 
Joining the correspoDdlng oomere In the eaae of tbs 
squares, eo we ebould make planee joining corre- 
iponitlng edgee In the csie of tbe cubes. Tbe figure 
DO formed Is somewhat Imperfectly pictured In the 
accompanying drawing, and for the lake of oleameea, 
let ns Buppooe we bava each a eolld glass figure bafore 
us. In tbe case of the eqnares to find from them how 
many square faces the cube bsa, we counted tbe big 
outer square, the small Inner equare and the tour ■a^ 
rounding flgurea and got six ae the result So In tbs 
case ot tbe cubes, to find from tbem bow msny cube 
faces the enboM has, wa count the big outer cube, the 
■msll tnqer cubs and the elx eurronndlng solid bodies 
and thus get eight ■■ the result, this Indicates that 
tbe cuboid bos eight cube faces. A further study ot 
tbis repreeentetlva figure discovers that tbe eubpld has 
24 plane equaro faces, 82 edgee and U comer points. 
This shows bow we can,get a r e pree e irtaUon of a tonr- 
dimensional body and on this repreani|;atlOB w« ess 
stndy Its propertlas, Tbers are many centlderatlenB 
which we have not space to present wUeb confinn tha 
oocnracy ot tbe dednctlens that have )ast been stated. 

Wbat le the use ot euob genendltlea, abetreotlosp 
and apeonlatlons? About tha same os to know whether 
tbe earth goes around the eun or the eon tees aromd 
tbs earth. Space le aa properly an Object of eeleatlBe 
stndy as ere, planets or geologleal straUl MenavMTt 
the stndy of thsse fnndamanUl thlngi In •sepMtrSf 
throws ll^t OB the nature ot our own nsotal epnifiv 
meat Wo letm bettor what Is tbe nqtiue of iWttMt- 
Ing p rf estsi and how knowledge to hap^ «4r fmpi 
llnipler awl wove fundaineiitgl oMteBto.-; BiMb49^ 
totlens Bometlmee lead to vttr OtotoT . 

If yon hqM fi^nathtoe to yeU WA Ml 
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tik* aw«r 1 •t ttan^ tbd nawU<« ■mb* m na* 
eiidoU* M tiM ng««Uon et « (ourtli dimaasloii. 
9at whw VMS ehoM to wprow a t br —> tlia tmuH o( 
nbtnKtlttg a from «. toMoad of almplr MrUia It wu 
tmpoMlido. then the toundetlon wee laid tor the enor 
aoudr nwtnl Klenee of Altiebre. 

The emauitlen of e toartb dlmanelop he* not ee 
yet M to anr noteworthy naatnl raaniu, but It U by 
no maana Imponfble that the aolence of foutHllmen 
alonal laonietry may oomo to hare uaefnl appllcatlona 
ft haa boon aiinaatod by Prof Karl Poaraon tbat an 
atom may be a plaoe where ether la flowing into our 
qaeo from a apace of fonr dlmanalena It can be 
abown mathematirally that this would eaplain many 
et the phenomena of maUer At the preaent ataga the 
auggaatlon la regarded, even by lU author, aa merely 
fanciful, though It ia not aa tanclfnl aa the propoal 
tion of the Oetman epirltnalleta who regard the tonrth 
dimanalon aa the abode of their diiembodied aplrita. 

■on m VAium an thui lamMun 

(Concluded from page BO ) 

baen entered npon Mrlonsly, and four battieahipa ware 
laid down almnltanaonaly in Baltlo yarda on June 
IStb The ‘Sevaatopoi’’ and "PetroiMTioTak" are 
building at the Baltlo worka and the ‘Poltava" and 
“Oangnt" at the new Admiralty yard, the Bngliah Arm 
Of John Brown t Co being in chargo of the work 
On a displaoeinent of S3 000 tone they wlli carry 
twelve IMnch gone, arranged aa ahown, aa well aa 
aiateen 4 T'a and four torpedo tubea The apred will 
bo S4 knota and tbeJj^ne-oou/er 43,000, which ia very 
high for battleahip^Meanwhile four other battle- 
ahlpa which were laid down in 1903—the “Imperator 
Pavel" and the “Andrei Pervoivanni" in the Baltic 
and the "Ioann Zlatonat” and "Bvitafl" in the Black 
Baa^re atilt Incomplete 

It li only four yearn elnce the flret all-blg-gnn ahip 
waa laid down, but the following fable will ehow how 
completely the idea haa eelxed upon the naval powera 
It ahown the number of batlleahipa of (hla type com 
plated, under conitructlon, or to be laid down thia 
year 


ated by only 1% tninutea during “ruab ‘ boura, trainn 
arrive by the aouthem and depart by the northern 
tube, tbere being no ewitchlng, and everything tend 
Ing to the moat rapid handling of traflle. Bach train 
dlacbargea Ita paaiengere upon the platform on one 
aide of it and recelvea ita new load from the platform 
at the other aide an arrangeinent which entirely aep- 
araten incoming from outgoing paaaengen 

Again, below the rail level are extenalve baggage 
and atoro rooma and a aubaldlary power alallon mah 
ing the Uudaon Terminal Building a veritable city 
in Itaeir, with cluba at tha top mnllltndlnoua bualneaa 
bfllnea in between, a port ofllce telegraph ofliii! and 
nnmeroua ihopa below, and a railway alatton and 
power atallon In the baaement, all Incluaed within tour 
walla. 

TBi ioauiTxnfl wou or nx lati ?ior anioi 
niraoai 

Prof Simon Newcomb died on July 11th in Waah 
Ington at the age of 74 Ilia death haa removed not 
only the moat dlrtingniebed aatronomer that America 
ever produced, but a man who in honored the world 
over for hla monumental aclentiflr ai hlevcments. 

All Newcomb'a work tallowed up with rare peraever 
anoe haa conataiilly tended to thIa Ideal end Flret, 
to arrive at a more exact knowledge of the magnttudea 
aervlng aa pointa of reference and then to eatabllah 
tlie theory not only of all the planeta but aleo of their 
aatellltea on a ayatem of conetauta aa preclae aa mod 
um ohaervatlona penult 

Shortly after he graduated from the Lae rente 
Scleutiflo School at Cambridge, ho began the first 
important problem with which hla name la aaso- 
< fated, namely, the motlona and orbits of the arterolda 
which revolve about the aun between Mara and Jupl 
ter It waa oma thought that perhaps those numer¬ 
ous bodies might be frngmenta of a large planet which 
had been shattered by explosion or collision. Were 
this true, the orbits would pass through tha point at 
which the explosion occurred Aa more and more 
aslGrolds were dlacovered the colnrldvuLcs of orbits 
became leas marked Still the theory was adhered to 
liecauae It naa thought possible that the altraitlon 


termlne the cause of the errora was impossible with 
out more observatlona. Newnonib planned a tbonmgb 
search of the old records of Europe On the occasion 
of the solar eclipse of 1870 he was seut abroad to 
obaerve the phenomenon for the Naval Observatory 
He eelxed the opportunity to go to Parle and consult 
the old records of the obaervaiory there After e 
eearch he found that the very observations be wanted 
had been made in groat number by Ibe Paris artrono 
mere both at the nbservalery and at other points In 
the city TTiree or four /ears were spent In making 
ralculstluns on the basis ot these Parisian researches 
when J1 was found that seventy-live years were added 
In a single step to the period during whlih the his¬ 
tory of the moon s motions could lie written Bt fore 
Newcombs work this history was supposed to cum 
nieuce with the observulluns ot llradley at Greenwich 
about 17B0 Now It was exteudud back In lliKB and 
with a leas degree of accurnry farther still KuiiHons 
tables were found lo deviate from the truth In 1S7'1 
and Bubeetiueut years to a surprising nxU nl Hut the 
cause of the devistlon Is not entirely unfolded i veil 
now 

In 1877 Newcomb took dinrge of Ihe Naval Almanac 
Ofllce lie thoroughly renrgHnlxei] the nlBce and placed 
it upon a more s< leiilllli ruoling He mapped out a 
progrumma of work wblib Involved a discussion of 
nil the obeervstluns of value on the poalllons ut the 
sun, monn and plsucls and Incidentally on the bright 
fixed Btsra, made at the leading nhservutorles of the 
world since 1750—a programme which Involved a repe¬ 
tition In the apace of ten or flftven yean ot an Im 
portent part of the world’s work In aatrononiy for 
more than a century past It was Impoastble to 
carry out this plan In all Its completeness so that 
Newcomb was obliged lo eonflne himself to a eorroo- 
tlon of the rmiuitJons already made and publlabed 
lor all that, Ihe task waa one which. In magnitude 
probably extoeded any ever before stlemptod by any 
astronomer The number of meridians observed on 
tbe sun Menury Venus and Msre alone niimliered 
62 Old Still other brandies of the Naulleal Alma- 
noi Ofllce work involved the (xmiputstion of formuli; 
for the perturbation of tbe various planets by une an 





“nwtAoiiobflnTs '■ planets might have eauaed perturhatlons. 

________ In ordur to decide for or agslnal the theory. It was 

^ necessary to dlstover general tormulie by which the 

4 4 i d ^ positions of the orbits could be detormlnetl at any time 

1 1 S' g I in tbe pact, so that It could he ascertained whether or 

^ not the orbits ever did pass through a common point 

-- ~ of explosion, in which ease It would be possible lo 

give an approxiraale dale tor the catastrophe As a 
result of Neweoroba painstaking Investigation he mn 
eluded that the orbits had never passed through any 
point of common intersectlan I,ater investigations 
4 8 based on Newcombs work have shown that the hypo- 

thetlcnl (.ataclyam never occurred and that tbe aster 
olds probably always existed as minor planets. The 
If I I-npcr which Newcomb rend on the subject at the 
Springfield meeting of the American Assotlatlon fur 
tbe Advancement of Brisnes In 18C9 was tbe first that 
bionght him Into prominence—a young man of but 
a 8 T twenty four 
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Wa also present a table which anaiysss theee vws- 
Kls according to their main armament. It will he 
seen that, but tor her four sbipa of this year's pro¬ 
gramme. British designs wonld "put up a poor show ” 


•nomni or to bovU'TOvs hvbhi tmiui 

(Oenatuded Jnm page B7 ) 

lag the are, muat afford a eoatraat generally garish 
and ^ m h«M ony vrtth the OttowUa esMUent and 

0 oMeddmUe iiwroe ot Income, 
dlileqtt It iB^tMte edamareW days, hut con- 

eMsrtaff Ah dttM» nhd MU ed ertantathm with 
wWeh A* wantp tevo ogrrtad out ^ 

deffafeM dngUM*‘«c 

wlsMhHiiraMd 01# 

tJMiM und e r uOTi ii ^ egH tnlghit hath he>p«l that 
ffHor w«ur a«tt thia raihap dhwgenfbff taatnte. 

dffvmlMi tha otMMum to tka ive 
A AA A wJHU 


other 

Imtiortaot among tha troublesome iiroblems with 
which Newcomb bad to deal while In iharge of the 
Nautical Almanac was that ot universal time There 
vas a day when every railroad bail Ita own meridians 
by the time of wbicb Its trains were run whlih bad 
tu' be changed hero and tliere In tbs laso of the great 
trunk lines and which snldum agreed with the local 
time ot a place Ths passenger was conutantly liable 
to miss a train, a connection or an engagement by 
the doubt and tuofuslon thiia arlalng All this was 
remedied In 1883 by the adoption of our present ays- 
tern of standard tlniea of four dllferenl meridians the 
liilroduction of whlih was one of tin great reforma 
of our generation willi whlih Nemombs name le aa- 
soclated When tbe change wes made Newcomb was 
in favor of using Washington lime ns a slaudard in 
stead of Greenwich Bill those who were pressing the 
measure thought It advisable to have a system fur the 


perfect lunar tables at the time wars those of Han 
sen Hansen had only n single asalstant and 
could not therefore make the great number of ob¬ 
servations required In the case ot a body moving so 
rapidly es tbe moon For a year or two Newcombs 
oboorratlons abowod that the moon seemed to be fall 
Irg a liltla behind her predicted motion This soon 
ceased however, and nbo gradually forged ahead In 
a most remarkable way In five or six years It was 
apparent that this acceleratluo was becoming perman 
ent Astronomers were pux/led lo account for the 
phenomenon lor half a century tbe raoou had ap¬ 
parently been running ahead and bad then relaxed 
her ap^ so far oa to fall behind again Hansen had 
■uggested that the planet Venna might be responsible 
for these inequalities He showed that for 130 years 
the moon would thus bo mads to run abend and for 
130 years to fall behind For ino years tlie moon 
seemed to have followod Hansen’s theory Yet New 
comb found that the moon waa deviating To aacertaln 
whrther or not Hansen’s tables represented tbo mol Ion 
of tbo moon perfectly since 1750, as aatronomois sop- 
posed, Newcomb undertook an examlnalton ot the occul 
tatloni ot tbe mooo with bright stare It was not 
until ths tsleacope bad been introduced and used (or 
finding the alUtnd* ot n heavenly body and not until 
the pendnlom had been invented by Huyghetu tbat 
tbe time ot an oocultation could be fixed with the re¬ 
quired exnctneee—e taA fleet eyetemstlraUy parfonned 
by French artronomers of the slghteenth century 
Newcomb euspacted that aomeacenrate ohaervatlona had 
been made before their time, which be might use In 
checking up Hnnsen’a tables He found that a few 
such obaervaUona bad actually been made bet wren 
1«M and ITOfl and dbe-overed to bln lurpriee that Han 
■e&M MMa woH evidently much In error But to de- 


of hie work ns pertalnrd to the rc-c, 
errvRtlons and dcli rmlnatlim of the 
plonete to a < oiiLlnslon Ho far as tl 
were conreruod. It mnalucd only 
ncceesory tables wblih however, 
years work Before Newcomb’s tie 
which perradnl the whole system of 
arising from the dlsclosuree ot the 
employed by the asIrniionirrH of tin 
and varlouH InsMIiitlons In tbclr wn 
I' was rntlier exceptional to baae 
result on entirely homogeneous anil 
To remedy this elate ot things and 1 
astronomy ot the twentieth century 
the whole world was one of the t 
comb had mapped out tor hlmwlf wh 
of tbe Nautical Almanac Office Dr 
■uperintendent of tbe British Nautl 
animated by the same motive He 
view the avoidance ot duplicate w 
from the same computstlona being 
countries for tbe mme result Thi 
omy Is BO vest and the quantity of wi 
done BO far beyond the power of any 
combination to avoid all amh wasi 
desirable 'When Newcomb publli 
nary resulta In 1895 Downing to 
In putting the Idea into effect by pi 
national conference ot the directors 
log ephemerldee to agree upon a u 
data for all computations pertaining 
This roDferenee was held In Parle li 
In 1902 when the ( arnegle Instil 
lued It made a grant lo supply Nc 
puting aMistanta and other fat Hill 
tbe completion ot hU study of tbe m 
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Altbough ilur uge prldas lloelf on obeylni nil the 
IHWK of h}Rlraf many of the odminlitrallTa reculo- 
(Iona uJilih are aLtually III force dlroclly violate thvM 
lune Id I lie primary Hcboola of Fraare the hooka 
pBBH iiiiDually from one pupil to another without any 
nttompt hcliiR made to prevsnt the propagation or 
luiitaRiniie dlocaaea In thia way Now, deaplUi the 
Kcind ttiebiw and efforts of the 
iPUiherH I he prmonal i leanllneoa of 
I lie pupil la nut alwayi above luapl- 
(lull The ihlldreii often (Oine to 
kchonl with aolled ganiicntH dirty 
faiee and grpRHy linnda Fven II 
the nioriiliig ubliitlnnH have not 
lieen entirely negleiled the little 
uiiee may carry with them the 
geriUH of luliennloele scarlet fever, 
whooping (ouKh amallpoi, or 
other diBeaaea Thn teachera’ In 


ot their collaeguae It bu beea chovn by nttmerom 
esperlmenu that cnltnrea ot mlcrobee apTeiid on paper 
Bhow a reelatance which varlaa greatly with the ape- 
(lee at microbes The cholera vibrio becomes Inert 
In 48 hours the germ ot diphtheria In 88 days, the 
haciilus of Kberth 1^ 40 days, and Koch's baclllaa In 




traveling In Oer 
iho had had an nt 
I convalescent and 
il the period of desquamation A few 
inolhur and daughter contracted scar 
mol her died and the daughter barely 


inis ihc prupagallon of on epidemh 
iinong the derke of the archives of 
I line of the derka who was In the 
uborculosla was In the habit of wet 
hla mouth In turning over the pages 
suit Krench srmy 
I in the records of 
I of New York In 
ifedlon of nooks, 
the health depart 
le vlcUins of tuber 
handling books Infected by om 


Pig. 4 —Agitating the frit aatnratrd with lisrmic aJdokyde. 

T destruction of the books hul this la loo radical to be 

It employed except In rare emergencies In eome Eng 

Id Ileh and Hcotib (Itka the public libraries receive 
w dally, from the health bureaus tbe names and ad 
.r dresses of alt cases of Infectious disease If It is 
ly found that any books have circulated In Infected 

houses these books are disinfected or In some cases 
l< deal rayed This system Is used In Bradford and BIrk 

of enhesd In London where tbe density ot populatlou 
le would greatly lomplhate the problem no books are 
d loaned 

M In France, Dr Lop protHMCd, several years ago to 
ly (tlslnfea the books of the primary schools every sum 
of mer also to dtsinfec t the books notebooks and 

In clothes of every pupil attacked by a contagions dla- 
I, case liiil how (an a book be disinfected without dam 
rt iiging It* Kraux recommends exposure to high pres- 
ir SI re steam for 4n minutes. The condition ot the 

IK binding and the pages after such treatment may be 


Mt t» tb8 isg»rt Imsflimtuin. IIm origtnd psm 
csss of Btrtlea and OhaaplaBBlhrs doss sot sasm dwch 
bettar This prtesis eoDStsti Ih gahieetlBC the objsetg 
to ths vapor of fonsic and athyllo aldthydsa In an 
oven baatad to abont 800 dsg. E This traatmsttt, iwii> 
tlnnad for fwo hours, romplstsly dcatroys the iBoat 
virulent gsnna (tubercnlosla, dlphtheite, e«U hanUIss, 
elo.) ploosd on the odgss or even In ths osnter of ths 
volmnas. Per example, a large volume at pagts 
was seleotsd for sxpsrlmMit 0ns 
ot the middle pages was aatoratad 
with pus, and another was soiled 
with feoal matter A porUon ot 
each of these pages was tom oil 
for use ae a eontroL Tha volume 
woa then placed In the dlaintaotlng 
oven, and heated tew two honn and 
fifteen mlnulea to about 110 deg. 
F Experiments In producing oul 
tares with ths soiled parts gave 
entlrsly nepitive results. ITnfor 
tunataly, ths treatment slightly In 
Jared both paper and binding. 
MarsouUn has recently Improved 
thU method by the Invention ot the 
simple apparatua whiob la now in 
uae at Uonirenll In the workshops 
where dleeasad persons and crip¬ 
ples are employed In tbe Im 
proved process the hooka first go 
through tbe beater This maohlne 
Is s long Iwx connected at one end 
'a, and provided 
with a door 
through which open racks eontaln 
Ing tbe hooks srs Introduced In 
side the box wooden rods arc 
I. canoed to rise and tall, alternately, 

by cams placed on a cylinder which 
Is turned by a crank A ventilating tan and a sliding 
drawer complete this apparatua, which Is mounted on 
Ireetles When the crank Is turned, tbe rods strike 
the coven ot the books end dislodge tbe dust The 
hMvy dust falls Into the drawer upon a mam of saw 
dust, saturated with a powerful dlalnfecdant while 
the lighter dust carried off by the air current Is con¬ 
sumed In the stove After this treatment the books 
ere suspended singly by pineera from a serlet of open 
metal racks, the coven of tbe book being bent berk 
Thus tbe peges are freely saperaied. and give easy 
access to tbe antlseptle vapor Those racks are 
mounted on nils on which they are run Into tbe dia- 
iDfsotIng oven Each ot the three ovens employed at 
Montreull accommodatM two racks of hooks The 
ovens are sheet Iron htnee. benoetlcally oloeed Two 
sides of tbe box ran be raised by cranks to admit the 
book rarks In tbs center ot tbe oven Is a vsmel 
filled with a solntlon ot formle aldebyds. Into which 
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k of hooka Into the diainfisetlaff ovta. 


fitoii ■(-«« hMttiK aMMM, miih ttm ttt kMhs ftnm jliaf. 
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dipa ■ alHp M, wiiMt ou b* morad op Md dowa 
ftoei tlw aaMda q( tha «*an. TIm oraua ara haatad. 
bar ataam pipaa plaatd balow Umoi, to Ut das. F 
Tha IrrHatlas vapor of tonalo aldabyde makei Ita 
aaeapa throagh a pipe at the top of oach oven The 
oparatliia ot dlatataottoa la rimple Tha vaaaai u mieii 
«tth tonalo ajdahrda, aad tha raeka laden wiib hooka 
ara poabad Into tha ovena, which are then closed and 
liMtod to the raqulrad temparatnro for a few hoars 
Attar tha baatlns la atoppad, tha volumes are allowed 
tfr ramalB In tha ovana ontll tha nast dar. when they 
aia fMmd to be entirely asepUo. Thli improved pro- 
ocoa of dlalntaotlon does not Injure either paper or 
cardboard It Is vary eOcacioua as baa been proved 
by the Mperlmonta of Dr Mlquel, and It la alw very 
cbaap, oostlhg only about ona-balf cent per volume 
The Municipal Connell will abortly be naked to eatab- 
llah new disinfecting plants at various points around 
Paris, In order to eatend the aystem to all the achool 
llbrarlea of the Deportment of the Seine Several for 
sign cities ara about to follow this example 


A> AMIBIOAV lAUOUUI 

The aooompanying llluatratlon showa an Amerkan 
gnaollna plow tractor In Mrvice The machine la 
operated with a cable but the plow la not drawn 
along wholly by traction Two cable drums are pro¬ 
vided. each having live grooves to fit the cable The 
cable la colled around the drums live times and then 


Scientific American 

road or tbo hauling of wagons or machlnary across 
tho farm. 


A Mew Kina at IIIaMlaatlag Oaa. 

What la known as the I>a\.,altta ayatam of llgbllng 
booses with gaa hae attracted not a lltUa alteatlon In 
Rurope Private electric Hght coal or kerooene gas 
plants, bacauie of their very large Initial coat cannot 
always be Installed Since gasoline has come Into 
fairly common use and Is obtainable almost every 
where a French Inventor M Benoit de Inltte, has 
devised a method of generating gaa from gasoline 
When gaaollUB vapor la passed Into pipes having a 
temperature lower Ilian that at whli b the evapuralion 
la Bi i omiillshed some of the gasoline will recoudonso 
Into liquid form Becauae the supply piping la under 
ground and exposed to low temperature In winter not 
a little trouble la thus caused De Uiltie has derlsed 
a carbureter which te Intended cumptetely to vaporise 
gasoline In very cold weather althout the application 
of heat In It the temperature of evaporation falls as 
low as —17 deg Fahr which la far below the lowest 
winter tempc>rature In moat civilised countries For 
this reason condensation Is prBrllc.ally Impossible 

It has been found that air will abaorb variable pro- 
pmtloiia of gasoline depending upon the humidity of 
the atmosphere Ti ovorecime this objection De Laitte 
estracts all the molalure from the air, which Is care¬ 
fully kept from contact with water and thui tha air 
cm carburetton la perfectly dry Hence a uniform gaa 


hulMIngg, railway ataticma, ate. Abant tweaty or thirty 
plants are Installed la India. 


Tha ranwBt aappla»M. 

The current BiireiruiNr No ITSl opens with aa 
Interesting article by tlie Rngllsb correspondant of 
tbe SciX'iTiiir Ammiiia'i on a new Ijpe of tranaportsr 
for handling meat at Buenos Alrea Tho length of 
life of a motor boat and engine Is ao dependent upon 
proper care, that It will puy every owner of such a 
craft to understand thoroughly the vital points to b» 
remembered and to see to It personally that the boat 
niid power plant an kept In good londltlon Mr 
Harold Wbiting Blauson gives the necessary Informa 
tion In an arth le ontitled The Cjiro and Operation of 
a Bmall Motor Boat ' An uulouiatk device for sccur 
lug the proflle of the ground sue h ns Is needed for 
railroad work Is described by tho Parts i orrespondcul 
of the BcirNTii-ii AuraiiAv A graphic iotiipnrisoii 
of steam nod gns eiigluia aa power produnrs la pro 
senled Joiiiea Fi rgusun s fniiioua mechanical paradox 
Is diwirlbed—a ilevlee which coiislsled of llin-e geared 
wheels Ibul performed rather remaikable lovolutlous 
lMx.auBe the number of teeth In the three wheels wire 
not the same T ( Bridges writes on Martyrs to 
Science The future of tho earth la diaensaed In an 
article by Abhd Mornux in which he imlnta out that 
our earth insy ho clisnglug lU shape S t.«tinBrd 
Baitln writes Interestingly on the niliiiliry of plants 
O Devsulay lonlrlbutea a most Instructive article on 
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projscta trenn the aids of the machine. The harder 
the poll on the machine the tighter tbe grip of the 
cable on the dmma SUIl, there Is no friction be- 
oanee the ochle flte the groove, and becauae the trac¬ 
tion wheels and tho cable are geared together, ao 
that all the tractive effort and the balouie of the load 
fall OB tha cable 

When a aoft spot la encountered or nnd Interferee 
the wheels wUI slip a liUle, and the cable will Uke 
up the loed. In other worde, the traction wheel Is 
geared abont 10 per cent faster than the cable drume, 
thns eanalng tbe traction wheels always to allp a lit 
Ue on the gronnd on a bard pull la a field demon 
Krathm the cable ointch was thrown oat and the ms 
ehioe etarted, bat It could not move from Its own 
tracka. It stood aad dug a hole 15 or 18 Inrhea deep 
The cable was then thrown In by the clutch and the 
tractor moved on The maoblne ie capable of pulling 
ten plows at a weight of abont 8,600 pounda 

When the tractor is nm to the end of the Held tbs 
eaUe M nnooupled et the front of the mscblne end 
tbd rear Tbs mgchlns and plows are Uun tamed 
anMtod. and the froirt ead of tbe machine le oonplsd 
to the oabtat 

, In ttlng tha mclUne H la neeeasary to stoke off 
a atrly ot eboot lOO to *00 test wide sod to 
■trlad'a Ma toUs at both ends of tbs Md with a 
stni^ natoh Uoak mnnlni upon It 

It la stfMad ^ to sotnf laatgiieas aa much as a 
Mfle of eahfa la naad. Sf'. ahlfUng the large bevel 
gatf tha hiatoff Id dtoatMad. *> that the machine 
nm be npad tor thrddhing er ganeM farm work 

Tbs tiaetor has three spsada, IH, aad SH tnllsa 
Pgr hen- Tha l^h«Ua apssf la tot trOitUm on the 


Is produced without tbe possiblllly ot varlatlou 

The principle of tho De Lsltle prisoas consists In 
the fad that a measured quantity of gasoline Is con 
verted Into vapor by a measured quantity ot air pasaed 
In a brisk nirrent over s large surfaie of gasoline 
The partliular part of tbe apimraluH In which this Is 
arcompllshed is tbe carbureter 'ibe current of air Is 
produced by means of a drum which Indiicea a certain 
flxed quantity of air for each revolution and this 
movement la obtained by a gear In such a manner that 
for every cubic foot of air taken up a Used amount 
of gnsollne la Induced Into ibe carbureter By this 
meana n gas of unvarying quality Is obtained and per 
feet evaporation effected 

Tho carburelloD takes place In a flat metal lube of 
considersbis width and amall depth The gasoline 
flowK downward covering a large surface over whlih 
the rapid current of ulr It conducted Tbe evslioratlon 
thus caused Is ao vigorous, ibal abonlutoly no residue 
la loft when good gasoline la employed even it a tem 
peratnre many degrees below the freeslng point Tho 
proper gss Is oollectsd In a snisll gseometpr wblrb 
Bsrvta to regulate the pressure end which sets on the 
driving power ot the drum In suili a way that when 
no gss Is required the apparatus Is stopped 

The motive power neceseary to drive tha apparatus 
Is exceedingly lenall—a weight water power, electricity 
hot air, or a gas motor being employed The gai la 
bnmsd with Incandescent inanlleH but In roniequence 
of the exceedingly high temperature aad combustion, 
ths lllumlnsting powe' is eonsidersbiy Ineresaed 

Between thirty snd forty towns are lighted on this 
plan In Inrope In Cogland there era sbont six thou 
sand iBStallstloas, which Include hundreds of pnblle 


tho prci lalon of UHtroiioiiiliul observation An appo 
ratua foi electrolytic, reflnlng of precious metals Is de- 
S( ribed by H La Croix Dr Max Ulei knianii presents 
a partial solutlnii of the problem of elcrtrlial vlalnii 
at a distanie We have had msoalon recently to men 
tIon In these coluniiis a now muslial Instrument (ailed 
the cliorahelo whhh depctidisl ii|inn eleitrhally 
vibrated musical spi Inga for the produitton of miiHkal 
sound! Tho lucrthulsr appnralus employed la de 
scribed In tbe iiirront Uirritui-vT 


The wheels of automobiles are usnull) Inclined to 
ihe vertkal beiaiiio the spinillet' on which they turn 
are illghtly Inclined to the rest of tbe axle This prac 
tlie of Inclining the spindle originated In horeo-druwo 
vehicles, In whhh the wberls arc dished that Ih to 
say the spokes are arranged not In a plane but In a 
ronlml surface with the a|iei Inward for Ihi purposi 
of giving greater resistance lo lateral shocks With 
the dlsbod wheel the Indlnatlnn or the spindles Is 
neeeasary for the wheels of horse-drawn vehlchs nre 
high and their spokes long and It Is desirable that iln 
spoke which for tha moment Is supporiliig tho weight 
should be in n vertical position 

It may he doubted whether this argument siiiil'es to 
tbe small compact, aud stout wheels of auimnobllcs 
The constructors of the drat eulnmoblles regretted tli ii 
the chains appsrently made It Impossible to ln< II i- the 
driving wheels It was subaequently dlH(0\(ti>d iIiri 
the chains did not form ap ohslade and In me thi 
wheels are now inclined It la questiuiiable however 
whether this eonstructloc does not have the effed of 
giving the wheel a tendemr to run In a circle and of 
iDcressIng the friction against tbs grooud 
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m nioBT or thi cniTiH inorLuii roi tbi 
KIUT iriO AXEUMB TBOTHT 

\iier niwutlnK it dunk on July 6 th hlu perfurmniire 
ni>t ncroniiiliKhiHl on the 26 th ultimo of HrcIinR two- 
IhlrclH of till- «(iy around Morrii Park race track 
Olitiji II ( iirtliw took the Auronaiitlr Society! new 
|iil>lii'ie to MlncNila I I , III order to urarllae with It 
niion n a tile open exiianse and If poaalble eet up aomu 
1.1 ord* At iluak on July IJth he made three nighla— 
t«o Bliort oncR of JIKI to 300 yard! uud one loiiK one 
of I' mill! and nearly 3 ralnutea duration In the 
litter the aeroplane dlaappeared fruni view and 
uoirdi' unpiiearod from out the fiiat gotlierlng dark 
inae Thi (ollnwlng ninriilnK an ixi-etlent 6 luliiute 
tliKht uiiN III coiiipllaheil anil 24 hour! later thli per 
rnrinuim »nH ninioat repoatiil uhtn a platan iraikeil 
111 the iiioinr and the lllglil waa iiucpaearlly terminated 
TIiIh niKht ana mode In a detiaa foi, Irdaetn 8 and 7 


After now and itronRir iilatnna lioil been fltteil Mr 
iirtloa inndit two more exeillent IliRhIa early laat 
rldny inornliiR Tlio fliat of tlieae atnrted nt 6 30 
M and Uiatid 7 inIniiU'a lud 20 eeeiiiidB tihlle 
on whlih aaa made at about T 20 A M 
ilnuto! and 40 aoeond! amt eonalated of 


the 


e of from a mile 


Home laelve ctrinlt'* of nn ovni cou 
in a mile and ii half In length 
The helKht varied from 'i or 6 to 
JO or 10 feel Thnre nni a light 
wind of 6 or K mllea nn hour and 
when the machine flew ngiilnat It 
It mae while when It turned to go 
with the wind It drnpiied lonald 
ambit During thla fllgbi the 
aviiilor doBirllietl two flgurt. ilghta 
with gieat eaie 

Aftir tho above preliminary 
pimthe, Mr t'urtlaa dnldod that 
ho would utuiiipl tu act up u re<ord 
for the SiiyMim Autann Trophy 
early laat Saturday murning Mr 
Ohm lie M Manly of thu Oonteat 
Committee of the Aero Oluh of 
America waa proaent and timed 
the fllghta Ab the weather waa 
cleat ami the air calm the aero¬ 
plane waa brought out of tta tent 
about r> Ufl A M ahiirtl) aft( r aim 
rlae A triangular lourae iiieaHiir 
Ing J I mllea bod boon aUked out 
on the vnat plain near the village 
Mr Curtlaa decided that he would 
moke one drculi of thla (Oiirae In 
a aecond attempt to win the Freal 
dent a priae of the Aero < Inb of 
America. Theae four prlaea of 
1260 eoib were nirurml hy Mr ( K 
Blahop for the Ural four ma< hinea 
to fly one kllom(.ler Mr Curllaa 
covered the required dlilanca In hla 
flight at Morrla Park on lune 3rilh, 
but na thla flight waa made Juat 
after auiiBLl he decldod (o make 
nnolhei about whhh there could be 
no qiieatloii T he rnloa nlale that 
111 ! nighta fur priace muel lake 
pidie biitwotn Biiiirlae and aunoel 

Aliout 5 16 A M Mr rurllsa 
■ Mmhed upon tin avlutora atat of 
hla Himill biplane nnd Ida uaalatont 
alarteil the motor by luiiiing tho 
pro|)Cller The muihliie moved tor- 
ward quhkiy aa aoou aa it waa re- 
IcnamI and after traveralng about 
2011 feet of the riiiigb marnh land 
It roae groictiilly nnd flow atraighl 
Thla wiiB taken without niiy dlffliiilty the maihliie In 
clliilng but allglitly Inward II then traveled eoat 
ward bcalde n row of troce and woa brought about 
111 u widi awiNp Ilf (lie afex of the triangle Aa It 
ll|•proH^llcd llii hputiilura nn the Inal leg of Ihe 
loiirac It mimcil to 1m linvellng very alowly >ei lliat 
thla woe mu ao wua ahown by the time of the drvult 
whhh wuH 2 nilniiti! and lO aeionda lurreipondliu; to 
an average auccd nf II 2 mllea an hiiiir After alight 
ing Mr Cnrllaa alatiMl Hint he boil throttled down hla 
Motor ao na tu fly la alowly na pnaalbla 

111! night fur tbi vtiiv^Tiiii Avivan XI Trophy waa 
Hliirliil at 6 J2 1(1 A M The iiiliilniiiin required dla- 
tium 26 kllomelera or ln'j mllea—made noreaanry 12 
'iniilla of tbe triangular lourav T lieoe were eoni 
puiid aiiiieaafiilly In aboiil TT'. mtniitea but the nia 
I hlne routlmied flying for aeven mor-- rounda It 
llniilly nllghtnl at fi If. 4i> juat '-•« mlnntu after It 
I roaaed the atartlng line Mr ( iirtlaa would have con 
tloued loiigtr had it not been tor a rother briak Wind 
whlcb eprang np while he w in iiiakliig the laat three 
01 font ronntTa. Tina madn lh« iiiiLhlne more diflioult 
to bnlBiiie whop flying acroMH the wind NevrTlhileai 
Mr Curtlaa Heemed to have no grini dlflli iilly In man 
eglng It and he could ddUlitleeM linw lonllniicd n 
qii irter of an hour longer If be had had snftldent fuel 


Scientific American 

In the Unk Tbe average ipeed of tlte maeblne wgg 
about 28^ mllee an hour, If figured upon the *011101 
dlitanie between tbe aUka* of the eouree, bnt oi the 
machine did not fly very rioae to tbe auke* In making 
Ibe tiima, It la probable that this average speed waa 
tonsiderabiy over 30 mtlaa.an hour The actual moaa- 
urod diatunoe flown waa 34 7 mllea, while In reality the 
machine probably covered 80 mileo in the 62H mto 
utea It woa In flight 

The ImprpBHlon received by the eeveral hundred 
apci tntora who wltneeaed the flight waa the alow speed 
al which the machine Beamed to travel and the perfect 
niae with which It moved forward through the air 
At times It was aent to a height of 40 or 60 feet, and 
then again II would drop to within 6 nr 6 foet of the 
ground These aacvnta aud daecenta were alwaya 
gradual and wero generally tbe result of tbe avUtor’i 
guiding In making a turn however the machine in 
variably loaea ipeed and drops penwptibly Somo- 
tlmea nlao It would dip Inward too much and the 
av lator could be seen leaning outward In order to eet 
the balundng plauea and bring the mat hlne to a level 
I eel Aa It la only about half the weight of the 
Wright mat bine the Curtiss aeroplano does not feel 
the elfei ta of centrifugal force nearly ao much In faiak 
Ing a turn and conaofiuenily It uiu negotiate a rather 


JtftY 34 ; t9Q9f; 

It It eqwelglly gntUi^ to tha paUUtwig of th* 
ScRMTino AMuaioAg tiiat the baadaeiae trephr Dthloh 
they gava to ancourage sTlaUqa In ^meytoa,hgx«p< 
suited In the prsduotlpn of two tadi ezoi^oW me* 
chlnei aa the “June Bug" of the Aerial flaporfinmt 
AsMcUtloo (which won the tro^ last year) and the 
new (hirtlaa machine, which la now the property of tho 
Aeronautic Society With this escellenl begtonlng there 
Is scarcely any doubt that the trophy will bo the means 
of stimulating other Inventor* to devise and perfect 
their heavtwsthan-alr flying machines, and probably 
another year will wltnem an aeroplane race for tho 
trophy itmllar to the gi 






M Louis Blerlot, who la by all odd* the moat en- 
perlenred aeroplanlit In France, has lately made some 
excellent new records with hU two machines Noa. 
11 and 12, both of which have been lllnatrated In our 
colurana On June 86tb, at Isay lao-HoIineanx, M 
Blarlot flew with hla No 12 monoplane for 1614 Bin- 
ulea, making 11 complete nirenita of the parade ground 
despite tha fact that there waa a rather strong wind 
blowing On the 2ntb ultimo he flew for 36 minutes 
and 66 3/6 aeeonds, and would have made a longer 
flight had it not been for the en¬ 
gine mining fire because ef over- 
lubrication The motor used In 
thla machine la a 26 HP tbrsa- 
cylinder alreooled Anaanl enghta, 
which boa given excellent resnlta. 

After the above-mentioned fllgbU 
M Blerlot took this machine to 
Doual where he made a number of 
excellent flights for prlaaa. Tbe 
latest and moat senaatlonal flight 
tha{ thla daring aviator has Ihna 
far Bcrompllftaed waa made on 
July 14th with hie No 11 mono¬ 
plane Starting from Btampea, he 
flew 20 miles across oonnlry to 
Toury, where he alighted and made 
a atop of 11 mlnntaa. Re-oacend 
Ing he flew 13 mllee farther to 
ChevlUy, where tbe flight termin¬ 
ated The total duration of tho 
two fllghta waa 46 mlnutaa, which 
means that the 33 miles waa eev 
errd at an average meed of 40 
tulle* an hour The fact that 
ihia machiue, with a weight of 
700 pounds, travels at a 40 mil* 
clip with but a 2&-borse-power 
motor apeak* well for the afllciency 
of the single monoplane eurfaca. 
Doth of Blerlot I monoplanes have 
flown In winds of from 12 to 16 
miles an hour Bucceaernlly and tha 
new rroaerountry record which b* 
has Jnat achieved places thla typ* 
of machine In the lead as far aa 
prarthal point to-point flying Is 
concerned 
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oLEgg K opBTiaa nngo pob tbb HnxgTmo AUjuoAg TBom 

nxmlr Hnetetj e new blplxm Nr VurttM a<-w twivnai SC and SO mile* tn UH mlnnlBi mar Xtiwolx, L. I, 


r the first liir 


ahurp iiirve with but very slight IncllnatlOD Inward 
to keep It from skidding Tbe lontrol of tbe msrblne 
by means of a single vertkal wheel In front of the 
aviator (whiib Is pulled or pushed for going up and 
down nnd turned for ateerlng eldeways) la exceed 
liigly simple and should make It easy for any one used 
to an uiitnmoliile and a bliycle to learn to operate It 
with bnt little Inatrwtlou 

While Mr Onrtlase record of 63 minutes and 30 
w-conde will no doubt be inirsaaed before the end of 
the year It la by no moans to be deopleed tor a be¬ 
ginning Tbe only rword that approarbeo It in this 
country was that made by Orville Wright at Fort 
Afycr when he remained aloft 1 boor 14 mtnutee and 
24 Hcconda I'at Beptember This flight of Mr Cnr- 
tiaa dove not mtitle him to the trophy Immediately 
If any other aviator auoreada in outdoing Mr Curtiaa'a 
parfornmnee then the trophy goes to him Who wins 
Ihe trophy for 1908 con be determined only at tha end 
of tbe year for anordtng to tbe rules the trophy wlU 
be won by tbe aviator who makes the best performanoe 
during the year If, during the present year, any other 
avlainr siirpasaae Nr CTirilH’s reivn-d msde last Batur- 
■lav It la probable that Mr Onrtlw will make anothar 
attempt tn beat the new re«-ord Bhould he put np the 
xhest rciord for inoB he will have to win the eqp tor 
but one more year to become lU perptatient bolder. 


Cbangee In the Patent 4Mice Ms*. 

Tbe President has appointed 0 C 
Billings flrst aaslatant commle- 
aloner of pateuts and F A. Ten¬ 
nant oa asalotant commissioner of 
patents. The position of flm aa- 
Blatant commissioner of patents 
wo* created by the laat Oongreaa, 
as waa tbat'of examiner of claaalft- 
cation, whlcb is to be filled by R. O 
Bewail Hr Billings was formerly aadstant commlo- 
aloner Mr R. F Whitehead who formerly oeonpled 
tbe poalUon of law clerk, has been mode law examiner. 
Among other promotions are tboao J H Ughtfoot. 
J K HcNnh, and U D Underwood to piinolpal sxam- 
tners, H Barker a EL Marina, J H Catoea, B. Oeb 
line Jr, and F W Bwanton to flrst aaolrtant exam¬ 
iners, T U Head Jr and W ( Wayman to aeoond 
asalattnt axamlnors and R B Smith to third Ssahrt- 
ant examtuor For the first tlins ta the history of 
tho Patent Office reductions in rank were dlso made. 
Two principal exomlnera bava bean modfl asgtatoat 


Defect* In Insnlators may be Ane, not to improper 
constituent parts, hut to annamtamc ^'hay may bo dto> 
covered by means of polarUod I^L Kseb •luonlator 
la monntad, tor pnrpooe of taat, ao that wbmi rotatod 
about Ha iBn axis tho aam* thlekaesp of gtaos dtltt la 
betwevi the polorlser and analyxat, krbich bag prm 
viotMy basn arranged eo a* to allow no light SHE. 
atreoees in tho Inntator are shown by vniytat 
ally of 11^ and hy eolor ohnigsh belns 
dor forvteo condtaohd 


are deetrayad If the amtegUnA hog Mii'hfW oOtofllte^ 
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Setontiflc AmertcaA 
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iBf Hicnvliic. TWi winch to amngwl to bo itUcbwI pipe H leading to the compre«or Mr Wllllnm D 


I nw im or an 

y iUiHtrmtad in the 
to dadgned with a i 
of tbo wooden typo 


UT munr 

Bccompanying ongraT 
view to coMblning the 
With tbooe of tbe eteel 


■ecnrely opoo the walta of tbe peeeage bat in lueh a 
maaner that it may readily be removed and eet ap at 
any other point oa tbe tranifer of material may re- 
anlre A poet, A, le provided whirb to adapted to be 
need In connection with an adjaatable extenelon piece 
it, of aaiUble length to aecnre the poet in upright pool 
tlon between the door and root Extenelon plecea of 
different length are furnlahed to provide for paaeage- 
wayi of dlftorent height An arm C, to faatendd by 
meana of a clamp, i», to the poet A at any i-onvcnlenl 
height thereon A wlndlaae drum F la mounted In 


PArnilO WITBOOT WATU. 

No longer need the pallr-iii pronpectoT bnvo wati 
In order to pan his gold bearing eand and gravel, i 
onger muat be turn ble buck upon tbe great etrutchi 



typo of pulley In the Improved conatructlon a wooden 
rim A to uaed with a metal hub B and epohea a The 
■pokee or arms are attached to tbe hub and rim with 
out rlveta or acrew threaded parts They ore made of 
aaamleaa steel tubing pressed Into a ribbed form as 
ahown In Figa. 2 and 3 an aa to tmreaee (beir rigid 
ity The hub which la preferably of malloable Iron la 
tormod with boeeee, each of which la provided with a 
donble-tapered orlOce The arma are driven Into the 
orlflcea In the boeaci and by meana of a swage their 
inner enda are flared out no aa to fit Che orlflte and 
form a flange, aa Indicated at i> In Fig 4 The ipoku 
in also formed with a flange £ which flts agalnat the 
outer aurtace of the boaa Thus tbe arm la held 
agalnel radial movement In tbe hub The nppoeUe 
end of each arm la flattened to enter a eaddle £ (Hg 
6) which to fitted Into the wooden rim of the pulleya. 
Tbe arm to lecured in the aaddle by meana of a pair 
of traneverae plna, which pans therethrough and enter 
the wooden rim It le to be underatood that the hub 
and apokea are llrat completed, and then the rim li 
built up and the saddle In fitted Into the rim during 
lU conatructlon The aaddlea are alao made fait to 
the rim by means of acrewa Thia pulley. It will be 
observed combines the strength of the steel pulley at 
the hub with the lightness and friction surface or 
grip of a wooden pulley The conetructlou to very 
strong, and not liable to break apart In use 

A patent on this Ibiproved pulley has been secured 
by Meeara. R H Noble, T a Mook, and C 8 Hook 
of TB Victoria Street Toronto, Ontario Cenade. 

VOSTABU WIffOB. 

The tranafer of heavy material along the low, nar 
row drifts of a mine may be greatly facllllated by the 



AVTOBATIO DBAIB 


level In the latter, at the aume time preventing thn 
loan of any gas withdrawn from the aeparatlna ihom 
her In solution In the water As shown In tbe lllustra 
tlon the gas and water, under high prosaure enter 
by way of pipe A the separating chamber B Thn gas 
postaa througb pipe C lo the storage chamber whllo 


of desert bccauee water Is not available For now 
cornea the ilry“ murlilnc using air wblih Is always 
available and wbUli It in (Inimed will aavc every bit 
of color’ that water wmilil shvc and do the work 
more expeditiously 

The one crank operates both inaililnc and blower 
rile sand and snivel are fed In Ht the hopper on lop 
and allowed to rim down Urn sliili-e qulle In llie same 
manner aa in hvdraullr sluicing Here however tbe 
sluice Itself niiemled liy ii simple ecientrlc Is given 
n Bide shake mollon to further sepamte Ihe particles 
and to Inireaso the travel of dlit through It 

As may bo seen In the llhislralloii the bolloni of 
tills Bluhcwu> (ontama a sirhs of riffles These In 
tliimsHlveH are unique and jirove In lie the vital part 
Ilf till Inveiilliiii liisUiiil of projHlIng slsive the uiir 
fate of the sliihewiiv ss In iiiosl sluhv Ivoxes they 
conilst of a mm lea (if depn ualnns Kui b depressed 
rifflo or poikct Is alralght ni ross nt the upper odgo 
eloping at thu sldis i urved at the luwcr eilgc and 
having the bottom of the poi ket so fnrnicd sloping in 
the opposite direction to the Inclliintinii nr the sluice 
The metal running Ihe Ivnltoni of ein li [siikit la lon- 
liltlioiis at its lower edge wllh tint of Ihe sluice but 
termin lies at Ihe iipiier end of Hie jss ktl at a |>olnt 
vertlc.tll} below llii npiier edgi of thi poikit Ihe 
opening thus fnrmeil In iiuh |hii ki t Is lovcrcd with 
a Hue wire scronn 

Under the aliihcway Is u ihaiular airtight except 
for the HI rieu lovcriil u|h iiliigs of (In. pin Kets Into 
which the air Is h d rrnlii Hic hlmving engliii This 
nlr • scaping thnnigh ihe iijipir niHiilng In oai h 
pocket pffnis an agltaihni of thn gold hearing nin 
trrtal for. Ing all (he llvliiir aluir mtidunlly to the 
top and tills, of (uumc U allowed to run down the 
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SciMitific AmerlciLn 




I ii-llue and li dompad A olMu op alliiplj niMUia u 
inlocklng of the rlfllM and tha bruitalng out of tha 
t envy dapualt that remalna In tha raultltuda o( pookets 
tha pan ahowu In tha llluatratlon and fnrnlahed 
with laih machine holdi approalmatcly onetwenti 
ilh or a cubli yard of graTcl Or In other worda 
aevpii times as mnrh as the ordinal} pan This 
amount of material ran be run thronah the machine 
in about fl}e minutes. Afterward the rHBea are 
lenird the deposit eared and a note taken of the 
I (Btlon In hla apare momeuta the proapector tan 
emparc notia and find out th« moat valuable location 
I 1 seiloue work In this manner a man ran travel 
>\er a great atntfh of gru ind In a rLmarkably short 
time and when completed lan dnide upon the spot 
that has given him the most colors 

rhe advantages of this marhino am obvioua even 


tura adapted to ba brought Into raglatar with an span- 
turn In tha bar and whan the kaapar hu baan icrawad 
homa a aaal la paw a d tbroogh tha two apartoraa The 


vvn smwf TBiipanu 

Pleund. lA t)ta aoeoapaaytiig apiiiTliis u a paptf 
hangar^ Ubia Of IhiproTed daalgB with a dwtloa 


aval coulalt of a laadan (tnd mch aa ahown at ■ On monntad tharaoii wharaby watt paper may be out and 

the projeotlng ahank of tha stud a eoUar of lead Is trimmed with elaan adgaa The tsMa la of the toWing 

fitted and by maani of a punch both collar and type and la ao arrangod tiiat whan toidad It oewplaa 


I Oatlanad and jammed together while a 


■a not to cover the volt and ampere readings of tba 
meter A patent on tbta Improved lock has been 
granted to Mr Toaeph U Tackson of 34S Atlantlo Are- 
nue Brooklyn N 1 

UPAniire ibuik lom ouAiniiro lomta 

A new form of brush has just been Invented whirh 
<g ao airanged that after it baa been Introduced into 
tha bottle it may be as 
panded to conform to the 
shape of the bottle and 
thus render the cleansing 


n nnosnally amall oompaa Tha aurfhoe of tba table 



ixPAnne ibvsk job oLBAvinia > 



imspectora who are c 
wheie they rhi cac at 
crude pan and priinll 
Isted Not thi least 


too happy tile irea to go 
e rid of the drudgery of the 
methods that piivloualy ex 
vantage of thN proapeclors 


machine lies In the fn I that It can be readily takci 
apart and ahlppod In two iriinka ns th llluatratliu 
showi Paiked thua ani cbeiki I aa higgige It will 
I ardly wi Igh over i lO poun la Uupoc ked and set up 
the weight la 180 pounds and one man lan carry one 
without much Iroiibls 

UCX FOB UtOTBlO MBtIBB 
A very simple and Inexpensive I k k baa re nil} 
been devised tor uae on electrl iiKtira The lock 
lannot be opened without breaking a seal ant hence 
It will reveal any tampering with the meter by an 
iiiiaiithorlrcMl person the lick Is pirllruliily ulaplcd 
for that typo of meter In whlih the rovei In eccund 
t) two etude on which n pair of kespers in thieodocl 
fl (oni| rises a bar A whi b txleids a roaa the fa « 
of the meter and la made fast to the two lecpera In 
au b a way as to keep them from being unscrewed 
fnin (be studs One of tha keepers win h Is screwed 
onto the stud H la provided with an outwarlly 
jectlng flange ( In which there la a aid 
keeper baa been strewed down againht 


bruih through a amall mouth o 
lllualralLon the head 2i of tha b 


botlle-wBhlilng machine 
so flexible alrlpa 0 of 
heat flexible plecee are 
whi h at their opposite 
of hinged leaves B A 
I to the IcBvee F at one 
era a slot In the head A 
Minertod to the flexible 


ine uacNB wniiu uury 
the briallea of the brnah ate ditectly lecurcd to the 
strips i) and leaves F but In the case of the flexible 
stilpa ( clips n are provided which are iltsled to 
tl e strlis f and iio ariangod to have alldlng engage 
iiient with flexible backs J on which Ibe bilellea are 
scMUred The opeiatiun of tin clevi e Is veiy simple 
When Ibe triish is Intiodu id Into the little the con 
trolling sllle F comes In ccntu I with Ihe bottom of 
tic bottle and Is thua foitcd ba k Into tbe alot In 
lb bead A This causes the leaves F and links J to 
swing oteti thereby expanding the brush to conform 
Itb the Inner iiit ur of tic loUle Mesais Tobn T 
Ileywang Ir and Mtnard Slater if 201 'Weet 73d 
Street Now York city have secured a patent on this 
ixpandlng blush 

AFPABATVI FOB FVanTIXU WATXk BY TBX 
IBnOTIOV OF OIOHB 

rbt apparatus shown In the a companying engrav 
lug piirlfles water by the Intro lui I Ion of ozone 
thiougb an aaplrator I tiher direct or allematliig 
urreut (usually at lio volts) to taken from the ordl 
nxiy eUetrIc light circuit and by a trauHrorraer Is 



scale extending at right anglaa to tha I 
rhia aervea aa a gaga tor cutting tha i 


dsaJred dimensions The cutter may ba removed from 
the table top when It la dealrad lo fold tha table Tba 
sactlonal view In our engraving shows tha details of 
the lutting doTlce It conslata of a cutting wheal or 
disk A which Is arranged to ba moved latarally by 
moans of a thumb lever B agalnat a atmlght edge so 
ns to Insure a dean cut The shaft on which the cut 
ler wheal Is mounted carries a roller B at the oppo 
site end which Is pressed agalnat the table by tha 
operator when moving tha cottar over tba paper J) 
To protoc t the hand tram the rotating porta a rage 0 
extenda over the shaft and roller A and this Is grasped 
by tbe band of tbe operator with tha thumb convan 
Icntly placed on the lever B Tha carriage on which 
Ibe cutter Is mounted Is provided with fingers F wblth 
engage a guide rail mounted on tbs table top parallel 
with tbe straight edge Were It not for tbe lever B 
which enables the operator to press tbe cutting disk A 
against tbe straight edge any Inequalltlea In the guide 
rail would separate tbe wheel slightly from the 
straight edge cansing a ragged cut of the paper 
Tbe Inventor of this Improved paper hanger a trim 
mer Is Mr K F Goble Brattlehoro Vt 
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GOOD nxvi FBOK FARAMA 

Tbt lull Ml ultli lul rniHirt frniii Paiiiuna bIvho Mine 
vi-n riuHiiirlng fuile reganlliig Ihe queetlim of eoep- 
agv of Kuli.r thruiiKh tbe ground In tbc neighbor 
hood of the (iHliiii dam It will hii renumbered that 
in Iho i-nnlruvemv over thla dam M Tliinaii Varllla 
nnd otheru ileluied that the head of eighty five feet 
Of auter In the Oalun dam would pmhnbly iirndiwe a 
hem MCI page, If not through the bwly of the dam 
lleeir then thmugh Ihe underlying malerial of the 
valley bottom on ahlih the dam was built The engl 
neera of the lanal on the other hand aaaerl that not 
only a III the body of tha dam Itaclf whhh la to be 
depoallcd bydraulkally be ho lompait au to prei lude 
any poaalhlllly of aeupnge but that tha auhaoll In the 
valley la naturally Impervloua or practically ao to 

Partial confirmation of the eugineen alalenienla la 
now nlTordcd by Iho < ondlllona wbhh have deveinpeil 
during the excavating of that portion of the canal 
whlili Ilea between the Qatun loika and the aea where 
ona Ilf the ateam ahovela has rcaihed a depth of 32 
fret below oea level The excavation In whhh tho 
ihovda are at work Ih kip* 'Ity b) four R ipch pumpa, 
and ordinarily Ihcae pumpa are not run at thoir full 
capatity 'When It la <onahlered that a dike a few 
feet In tbhkueiia only k«e|ia the water In the old 
French canal from lluwlng Into the trench that the 
eea la within two mllea of the excavathm and fur 
thermnre, (hat the Hindi River flowa within a few 
hundred yanle of the ditch we are quito In agree 
ment with the onglnccre that there boa been aur 
priaingly little eeepage Into the exciivutlon eliice (be 
work waa carried below eca level ' During the lat 
ler part of June the ahovol on the lowctil level waa 
obliged to eiiapend for a few doye on account of the 
luablllly of the pumpa to throw out (he water tliat 
waa coming In this however, proved to he only a 
temiKirary condition and tha ehovcle were aoon able 
to rraiime work It dnee not take an engineer to 
underatand the algnlflcaoce of theee facte oa bearing 
upon the accurlty of the Gotun dam 

RATAL ARHUALS OF 1M0 

Ihe public Intereat In natal affalra which has been 
noticeably on the Increase during tbe present decade 
haa received a decided stlmiihui from the latroductlon 
of the Dreadnought typo of battleship and Its dra¬ 
matic elfpit as ahown In tho ao-callsd British panic 
over the aiilvlty of Germany in rebuilding Ita fleet 
along Dreadnought llnea Hence the appearance of 
the two beat known naval annucilo, those of Tlrassey and 
Jane iilfordB much timely iDfomiatlaii on a subject 
of vital Iniportance The older annual which opena 
with a qiintaclnn front tho spoec h of the FInt Ixird 
bf the Admiralty on the Naw JOallmatea made 
laat March The aafety of the i inpire elands above 
all other cnnsidcratinn No mattei what the coat, the 
safety of the cnuiitrv muet be ueaured ” U divided 
Into the iiieinmar} four luirta The flret eontolng gen 
oral artuiea on naval aubji eta of prime Importance 
and te onliveued by auine excellent iialf-tono engrav 
Inge from waah drawings of the more notable of tbe 
Inteet ihlps hiillt or building for the uavlee of the 
world. Part two contains Broasoya faiulllar list of 
Pritlah and forclgu ships which Includes the class 
displacement dlmcnslona horse-power builder of ship 
and engine dates of inuui h and completion cost the 
poeltlon and thlckncics of annor on the ablp the gun 
posltlona, Ihe aminmeui hpced and c-oal capacity 
Following thla are plates of the typical warehlpa of 
each navy Including nutlmanl iirolllea and deck plans, 
with a summary of the principal elementa of each ship 
given below This summary la a new departure In this 


S 6 lent<liii American 

yeB“a Aim^ial, and addi grantly to the vaine of the 
platee. Part tbrea la devoted to articles on annpr and 
ordnanica and In followed by aeu of taU«, glvtog foil 
deUlls of tbe dlmenriona, vcUodty, energy, and paat- 
tratlon of every gun manntaetunid by tbs prtncjpnik 
naviua and by the leading private Banntacttiren of 
ordnance Part four, embodying tbe Pint Lord’a 
Uemorandum given a great variety of Information ns 
to expenditures, pcrMnnel, condition of tbe ahlpS, arse- 
nala dockyards, etc 

^There Is no more satlafactory way of conveying 
Pmiich infnrroatlaa regarding a warship in a Itmltad 
apace than la found In a broadside photograph aomUnad 
with a plan and aide elevation If the latter be freely 
dlmenaloued and the group of lllnatratlona lie sapple- 
mented by a tabular deaorlption, tbe reader Is put Into 
posaeselon of a muitum <a panto of tbe particular ablp 
dnacriboct lane's “Fighting Rhlpa" la modeled on thla 
plan, and since It containa this Information regarding 
every ah Ip of Importance In all tha navies of tbe world, 
big or little. It can be aeon tbe work la remarkably 
complete Naturally, In view of the little argnment 
botwoen (treat Rrltaln and Oermany on tbe subject of 
' battleablp conatructlon. readers of the Annual will 
turn first to tha pages dealing with the German navy 
Germany haa been unuaoally aucoeoatul In maintaining 
secrecy about ber new ‘Dreadnoughts,' m muc h ao 
that Mr Jane In eptto of all his aisldnlty In searching 
for the latest naval information baa to confeas that 
'‘It Is not poaalble even now ahoolutcly to guarantee 
the exact correctneM of the aet of plant given with 
thla edition “ He anttclpatea regarding them that 
there will very poaatbly be coneldemble dlecuaalon'’ 

Turning, then to the plates of the new German 
Dreadnoiighta, ‘ we And that the Westfalen and 
‘Noaaau (IROS) are credited with tea lllnch 60- 
rallber guna mounted In five tnrrota disposed similarly 
to tboae of the ortginal "Dreadnought,” vli., one tnr- 
ret forward one on either beam, and two aotem Thla 
nn a dlaplacement of 17 710 tons la reaaonahle and 
probably correct We have always as our raadem will 
duubUeee recollect, considered that tbe crediting of 
these ehfpe with fourteen and even sixteen lllnch 
guns was absurd Tbe"Poaen' and “Rbeinman” (lOOBl 
are credited with carrying twelve 11-Inch SO-callber 
guna on a displacement of IB 000 tons Commencing 
from the bow the first six guns are monnted as In tbe 
' Dreadnought —one turret forward and one on either 
beam abreast of each other Aft of tho superstructure 
ore two two-gun turrets placed ca ec-Aefon, and astern 
on tho center line Is another turret This arrange- 
njent gives a eomientratlon of six guns ahead and 
astern and ten on each broadside The plans of the 
Islest six ‘ Drcodnougbla of the German navy coll 
for criticism On a dlaplacement of lit 000 tons they 
are suppoaed to carry twelve 13 Inch guns In four 
turrets mounted on tho center Hoe the forward and 
after turrets each containing three guns We think 
It Is highly Improbable that the three-gun turret will 
ever be found on the German ships or on those of any 
other navy Jane credits the Japanese wrltb carrying 
fourteen 12Inch guns on their latest design six of 
which arc carrlcKl In two three-gun tnrrota, one for 
ward and one aft. There Is strong objecitlon to the 
three gun turret on the ground that a single 12-lnch 
hlgh-expIoslve shell penetrating aueb a turret would 
probably put three gang out of action at once- An 
even more aerloua objection la that the greater the 
number of guns carried upon a single turntable, tbe 
•lower the rate of fire per gnn, nnless indeed volley 
firing be adopted and all three gone are loaded and 
fired together, a practice which would Involve onor- 
moui stralni upon the turntable If the guns are 
fired separately thoy must wait npon each other, since 
the firing of any one gun, or at any rate of either of 
the outer guns of tbe three, throws the other two 
guns off the target and would ncreaeltate a re-elgbtlng 
The Ideal mounting for epeed and acrurary would be 
to mount each 12-liirh gun In a single turret. This, 
however, would involve too much turret weight and 
would cut down the number of guns that conM be car¬ 
ried Tbe armament of tbe German “tnvlBcilble'’ type 
of battleeblp criilsen is glren aa tan 11 Inob BlVcollbar 
guna, mounted aa In tbe "Drsadneraght,” tbe dtoplaca- 
ment of the ship being 18,000 tons and the epe^ 25 
knots Tbe "Bluecher," of 14,760 tons, is armed with 
twelve 8 2-lncb guna 

Next to tbe Oerman wn, perhaps that of Japan will 
excite the greatest Interest. The two new ”Dread- 
noughta” which are buHdlng; and tbe tbrae or four 
otbers projected, according to Jane, will carry four- 
teen IMncta guna cm a dlapUcement of 30,750 tona. 
Since It takes 30,000 tons to carry twelve IS-laob guns 
In our own 'Wyoming,’' wo are at a loaa to nuderatand 
bow tha Japoaeaa ars going to carry two mora gupa 
on 6 000 tons hM dtaplocMaent BUber tbs mwad moot 
be lesa than tbs SO knota glvan, or tbe amor plu 
must be considerably cut down. Tha Annoat glvM par- 
Uculara of the Bvt battleohlps and tbrae cnileece cap¬ 
tured frem the Ruaalana. or relaed after tbe capitula¬ 
tion of Port Arthur Tbe "Iwaml,” formerly "Oret,“ 
boa not only had bar aeparstruetutea and amobeotaeka 




mu data, tajt bat baon itjumod trtftr 

aadatg»-laah4i;««Ilbar JbpaMi««aa. ^ 
feraarly Ttotvbmp." atm- eofrlai htr 
four istnab 4b«altbar and OMah OOMtlir 

dtuahian guaa. Tbs tafmrtf Hfu 

boon fMnnofwltb four HkeaUbw Ifdaob abd tO* Ob' 
caHbtr OddiA JapanoM guns, and ber m io t m y ^ 
therefore ooDSlderaliity liicreaimt The “flag^ilbl,’*. tOe^ 
merly ' Pelreavlet," has been leetnned with fMi JdWOb 
46-eallber and tan O-incb 45-calUwr guna 
arming of theee ahipi bos provided tb| Japaaoea jgiat^ 
with four effaoUve battleahlps of the ptw^I^tuad- 
nougbt” type 

Very properly Jane haa always laid graat atraai nbM 
tbe main battery aa bsing tbe principal'datarmlniad 
factor above all others In a compar^pn of tbe figbtlag 
■trongth of the world's navlaa. On thla basla ha pre- 
aenta a table entitled ‘’Ships Bntit or BaUdtpg In tbs 
Principal Navlea, Armed with Ouna Sqoal or Ssperlpr 
to the 12-Inch 4IV<;allber Onn." which Is able to attack 
11 Inches of Kriipp armor ontaldo of 7,000 yards rapps- 
In this table the adherence for nwny yeara peat of 
the United Btafos to the 18-incb and IS-lnob -cun 
shows to good effhet Ag matters rtand today, Japan 
comes flrat, with eleven such ahlpa, tollowod by tha 
United States with ten. Oreat Britain with nlaa. 
France with four and Germany with three. In 1|10 
and 1911 Japan will etlll bold tbe flrat poaUlou, with 
Great BrIUln and the United Btetsa aeoatid, Franae 
third, and Germany fourth In 1812 Oreat BrltalB 
will be first with twenty-two such ships, Japan aeeoad 
with seventeen, followed fay tho United States and 
France with alxtaen each Oermany with thlrtoan, Amp- 
trla with seven, and luly with two Thla foracoot, 
however la, of rouraa, Itebla to graat modlfleatlon duo 
to change of programmes. 

Af OTHIId m flU 

Any communications from onr roadars, which throw 
any light upon what tbs anbacribert dMira to flad In 
our columns, are moot welcome atwaya to the Editor, 
whether anrh letters are in the nature of conwnenda- 
tlon or criticism Aa a rnle, tbe Editor Is not able to 
determine whether certain featurea or departments la 
the paper are really apprsclated by the readera, unlaw 
the friends of tha paper wlU take tho trouble to write 
the Blditor and exprew their opinion nr their prefer¬ 
ences. 

Occasion has arlenn in tbe paat when It waa deemed 
desirable to make some ibange or eliminate some do- 
IwrUnent of tbe paper, sad the Editor has not been 
aware that such department may have bean of tha 
greatcet Interest te certain readers nntll a storm of 
protest leads to bis restoring the omitted feature 
The following letters were received by the Editor 
recently In a single mall, and by their diversity and 
wide geographical range were of Interest to him, and 
may be so to wme of onr readera 
A correspondent from Bugrae, Ore, writes 
“I have enjoyed reading tbe Soiximrio ANmoAK 
Immensely and hope to bo able to continue It for 
yean 

Have a amall shop Md some tools and hove mode 
Reveral things from directions given In the Handy 
Man’s Workshop Department Such work la, to me, 
great pleasure, since there Is enongh—without heliig 
too much or having anything omitted—In tbe Instnm- 
tiona 

“I wleh you unmeasured •ncoeBS." 

Tbe editor of a paper In Hlcblgan wrltw 
“Allow me to commend yon cnthuolaatleally oa tbe 
fonrth-dlmeneion contwL Without taking exoaptlm 
to tbe work of tbe committee, I feel very strongly 
that Mr Cutler’a paper In tha Iwue of July tOlh la 
moat timely and valuable, aa loose tlhlnktng on tha 
part of readers, eapecially If It taven aupefatltlona 
(lonelaalODB, la too common 'What tha fourth dlmeo- 
slon la not Is mora Important to peiMna not matbima. 
tlrlans than what It la” 

A large firm of manufactarors In Jerome, Aria, 
writes 

We are uteady anhaerlbaia te tha B on t a t iFM 
AMuicaa and could not got olmig vrtthont IL” 

A French oorreepondiDt In ftrls writes’ 

"Being now a (aithM aaMertber, I moat opaa tad 
Bay to yon thfit In tha Brut place In Ihtb paper I rood 
and uoa yew Quertea. Tl|ta for two rOfiaosa 
I do not know afip other ptSM W gny other enteBtUle 
paper which givee me e« moiqr trhUt Mew. 

In ell kinds ef teahlon KmUr, t take out n great 
deal rrmn them, and I domiot w^ how oonr 1 *aa 
when eeveral warite. eema ttma ago, my ddorQikirlie 


were eheent. Seonid. Ify eeoond reoeen Up Jihlag 
the Qnerlw eO much te Ihe ;hl4aa«» one hohBi 
Ing et the Idteniw (efc) of etune feUowiL 

“Questkme fendi aa, 'Whfeh gow foategt, tog ikt* 
tom of g wheoir ot ’Why dem aett |r>wi».» IWliilr 
(to eoet drinks) and malt in winter Uo 
art a rogl plaaanra to ma, aiaOtlr oO wh^,FlUl riM 
Tit-BItn 

"R la tha moot dtvOrting pnrt thk tn i Eim iij' 
Ajcooioar Do ned aupEftea 
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takOlMNlEMlfd. 

i/bt Wm '4^tblt M tlrt. A]«Aft-TVkm- 

Fkelfc topcMtloa wmtUu • poM PddMt of tha 
Up of proUaUM hartara br ctlnaa 'vUeh wiu aarre 
to tlwv tha papla of toa raelflo coast how parfOctly 
scMto achlast tha aatranoa of hostile Pips tbatr 
hsrtais inasr ba Bade. Tha terrtOa dsstmcthm 
wros^'br mlnas is tha Japaaesa wsr hat randarad 
It eertala that no eaptaln of a oosUy modern battle¬ 
ship wfll Jaopardtaa a ten-tnillion-dollar Teasel by Tan- 
torliife Into properly mined rlTeis or harbors. 

An impeilisl apraemant baa been reaobed between 
tba Onmpraasad Air Workara’ Union and the employ 
ers, by whleh. Instead of being paid in proportion to 
the depth to which tba caissons are sunk the men 
will ba paid aocdldlBg to tha amonnt of air pressure 
in whleh they are compelled to work The pay arlll 
vary from tSJO tor a day of six hours at twenty-two 
pounds pressure to |4 iiO a day for one hour and 
twenty minutes’ work at from forty to forty Uto 
pounds praasure 

■onh isptd prograsa baa been made on the "Flor 
Ida" that aha will probably undergo her trials during 
tba nest two or three months Special Interest at 
taches to this Tsssel because of the fact that she la 
tha Brat of tba ‘Dreadnoughts' designed speclflcally 
aa such for our nary, and the first of our battleships 
to be driren by turbine engines. The ‘ South Caro¬ 
lina” and Michigan,” of It.ClOO tone, althougli they 
carry a "Dreadnought” armament, were originally 
designed to be of the “Connecticut” type. 

It was recently announced by the Public Berrlca 
Oommiaslon that, with a view to avoiding tha objer- 
tlona raiaed by property owners to a four-track tun 
nel through Lexington Avenue In this city at one 
level, which would Involve sidewalk encroachment, 
plans are being drawn for a double-deck tunnel with 
the two local tracks Immediately below the street 
and the two expreaa tracks Immediately below the 
local tracks. There Is an objection to this acbemo 
from an mwratlng standpoint, due to the longer 
Climb neceesary to reach the street from the express 
platforma 

Tba aanoonoamsnt of the ¥fhlte Star Line that 
their chips engaged In the Liverpool service will (all 
at Holyhead on both the eaatbound and westward voy 
ages has baen followed by a persistent rumor that the 
Cunard Company's ships when running westward will 
oall at Flabgnard on the sonthwest coast of Wales to 
pick up the late mslla from London These arrango- 
menta would result In a saving of aeveral hours time, 
and In tha case of the Mauretania and "Lusitania,' 
ic would then became poaatble for peoaengara to be 
landed In New York on Thursday night 

The lanaeh of the replica of Fulton a "Clermont” 
and the arrival in New York of tbe reproduction of 
Henry Hudsons 'Half Moon,' remind us of the near 
approach of the Hudson Fulton celebration In New 
York city The ‘aermont,” which was built at tha 
Staten Island Shipbuilding Company's yards, was 
ohrlstened by Mrs. Arthur Toylnr Sutclllfe, great 
granddaughter of Bobert Fulton. Tbe Half Moon,” 
although a threemaated vaaeal. Is but 64 feet In 
length. She was shipped entire on the deck of the 
Holland American liner "Soeatdyk ” 

A solutloa of the problem of navigating streanu 
In which shallow and deep water are alternately on 
eoantersd la aaggested by Mr C J Bartlett of New 
Orleans. Hs proposes the conitmctton of a submerg¬ 
ing ship, whleh ta designed to carry two hargM when 
in deep water, and on encountering ahnllow water 
win anbmerge, float tbe two bargsa tree, and tow 
them through the shallower reaches. Bach barge Is 
of 1,800 tons capacity and their loaded draft la eight 
feet Tbs loaded draft of the ship ta fifteen feet and 
In the Ugkt condition aba would draw six feet 

Tbe mera mass of tbe concrete floor and side walls 
of the locks at Oatnn will bs snflictent to give them 
grant stability, hut, with a view to adding a further 
safeguard against raptors In the event say, of earth- 
qnake shock, tfcs government engineers Intend to re- 
tnfbres the concrete by imbedding In It no leas than 
nffSB thousand tons of oM ralf This mutal cooslata 
partly o( n light r^l which was used daring the era 
of Fnaeh eonstractlon, and partly of more modern 
Aaertean rails, which have been so badly beat that 
they can no longsr ba naed In tbe track. 

Tba xMe of Germany in tha Held of ynebtlng Is se 
rcBumWe In Ito way aa the wonderful development 
of mnrehant marlns. A few yaara ago yachting 
M A vort «ag pnctlsally unknown In that country 
IVday, thank* mainly to ths eaomple and nntiring 
••Octo of tke, asrman Bmpsfor, Germany pomsmae 
end Of tho. teagt dastg of large yaahto In the world 
The t*tt lum end fbmt of theee, tlio “Gennanla'’ 
and tbe B gl ifewrti new ndtooner buflt thie year, 
•to pmbahiy the two ftoteet Ttonela their dam 
■tat. Omh to e n t te s m these (tal ta Taehtmnaa. 
tf UMdeb. toye ta itait ef tbk •dtMto has basn 
tattatalW la aetany b ntoto ktartoU yaebtlnc 
total tan Oitottatta 


SXECTttlCITY. 

An alaeWo gins beater haa been put upon the nm^ 
ket which la claimed to malt glue In thirty minutes, 
end to keep tt nt n temperature of UO deg. tor several 
henn after tha current haa been switched oS. 

A hydro eleetile power station is projected near 
Wadeaboro, N C., on the Aocky River, capable of pro¬ 
ducing, with the Initial tnstallatlon planned, 8,000 to 
7,000 borea-power Tba alto la within a mUa of the 
new Bouthbonnd Railway and a new town la ex^ 
Iioctod to ba developed by the Induotrial facllltlea 

A an eosestol aleotrlo lawn mower taking power from 
any eonvenlent eource by means of a flexible rabla, baa 
been Invented by Mr F. H Kerr of Chicago He la 
building an Improved type of machine (mpable of op«r 
atlng plows, harrows, drllla and leedera for gardens 
and small farms. 

The laigMt awltphboard In tha world Is to he In 
■tailed In the New York terminal of the Pennsylva¬ 
nia Railroad All the awltchea of the terminal are 
to be Mectrlcally controlled from this board Work 
haa Jnat been atartad on the awlh bboard It la to 
coat $500,000 * 

flemal towns In Ohio are nleclric-llghted by com 
panlea which own aud operate no power 
purchase current from aome oentral slatfon laXhe 
trlcL Instead of risking tha building and equipment 
of a power etatloD which may not be sufllclently pat¬ 
ronised to be proflUble or waiting for the central sta- ‘ 
tion to reach out for Ibe bnatneni of small country 
towns, companies are formed In the latter owning 
their own wires and buying power 

A xtoass-drtvea power plant in being built at Qalens 
III to transmit power 26 miles north Into Wisconsin 
The flnt two units installed will be 1500 and 1.250 
kilowatt three-phase alternating-current generatora 
driven by reciprocating Corllas anginea. The current 
la generated at 2,200 volto, transformed to a line po¬ 
tential of 33 000 and reduimd again to 3 300 or lower 
wtaere necessary for local distribution This plant 
will supply among other places the sine mining center 
St Hssel Green 

One of the largest elec trie organs ever built In the 
United atat(>a la about to be ere( ted In the Auditorium 
at Atlanta, Qa. It will be played from a movable four 
mauual control 85 foot awsy by an H volt (urrent from 
a apoclally wound generator and blown by a 3U horse- 
power motor direct (Xtnnei tod to a aeries of fans rais¬ 
ing the air preware by steps either a prewure of 10 
15, or nu Inthes water column being available In tha 
universal wind cheat A smaller echo organ la 
placed at tbe opposite end of tbe auditorium whiili 
cun be played either slmnltaneoualy or Independently 

In sddlUoa to tbe Pennsylvania Kallrond which be¬ 
gan to send Its paaseogers through the Hudson tunnels 
on July 10th the IDrle Railroad will make use of tbe 
same facilities beginning on August 3nd Tbe sibed 
ule for the regular operation of trains (alls for alx 
nilnutea for the trip In Manhattan from Jersey City 
The six minute schedule will chop off about t5 mlnutoa 
of tbe time It now takes the commuter to get from 
Jersey City to Church and Fulton Streets In N< w York 
Arrangements bave an yet not been made for the use 
of the tunnels by the pasaengers of the Delaware 
I-oehawanuB A Western or tbe Lehigh Valley roods 

Although tbe operation of "pay as yon-enter” i ars In 
New York haa been so euccesaful and popular as to 
promise the Introduction of many more this will not 
require tha ‘scrapping* of hundreds of serviceable 
can of older patterns The Third Avenue line baa 
hod In operation for about a month a double-truck 
car converted to prepayment aervlce by tbe lengthen 
log of the platforms New hoods and knoe braces 
were reqnlred but tbe old vestibules have been re¬ 
tained. The only difference from tbe new cars Is tbe 
abaenee of n division between entry and exit doors, 
a doable sliding door extending tbe whole width of 
the oar and entry being divided from exit only by tbe 
veaUbnIe ralL The operation of the adapted car haa 
been ao aatlafaotory that It ta propoaad to reconstnict 
800 more In thin way 

to^wlasaata have been made In Italy to discover 
tha bast form of Insulator for high-tension tranamls- 
fion lines which ran near the aea. It Is found that 
In ths ridnlty of the sea a thick layer of salt acen- 
mnlatos on tbe Insulator, and oerves as a eoaduotor 
to otnss laakags of tbe current to ground. The Ital- 


SCIBNC£. 

The tonehtog of cooklug Is a ■clenee In Germany, 
■a Is everything else in that Teutonic empire. Travnl- 
Ing rooking achools are now stmt about, for the pur- 
poae uf lustnirllng peasant! bow to cook cheaply and 
welL aiuce country people cannot go to sibool the 
government will send achools to th«m These travel 
Ing kitchens are now eetabllahod In Heaec Nassau 
Fraaronls and the Palatinate ns well aa In Bavarin 

Mstohnlkofl^ In The rrolongallon ef Human Life,’ 
Diames the lower intestine for most human dlseaaea, 
and conscquentl> for uur early death Dr Dlstsso of 
Paris not only ugrees with him hut even odvoixitea 
the entire ramovnl of the large Inlesllne In childhood 
In ord" to ward • T old ago us lung us pusslhla l>ls 
taso claims to havi eonflrmed Mc'tc hnlkoff s statements 
that tbe large liitrstinu Is the breoillng place of moat 
harmful gi rms. 


are exported from America to Pngland etcry year 
When we lonslilsr ihiii probably not inon than hiilf 
the Inhabitants of Grem Hritain Indulge In the lux 
pry of false teeth no ninitor how mnn> grinders they 
may have lost these dguree would seem to Indicate 
thst'nearly everyone li. Rngland sulTc ru feoiii defective 
or miming tec-th Ah far as observation goes tliu 
, tJnlted Btates Is no better off than 5 iiglaad In this 
^respect 

TIm Aeadamy of Belsacss of France has awarded s 
prixe of $I4U to Prof K! W Hrowii of Yale lliilvnrslly 
for bis researches relating to the theory of the moon 
The Slim of $200 has tHuii awurclud to Lleuts Jaence 


Prlnee Roland Ronnparts Ibe uum of fHOc) has been 
set by fur the em ourogement of reseun lies by Prof 
Cayeiix of the School of Mines rnlvcrslty nf Paris, 
for the partlrulor obJcHt of cnablliig Prof fayeiix to 
proceed to Ibe Unlied States and continue his remark 
able rcsearc bee w Itli referenc e tn de[ioalts of am lent 
mlnsrala 

PtoL W P Bowen of the Michigan State Normal 
College prescmls u most bclpfnl exposition of what 
coDstltutes futigue In litgleuo and PhyshsI F-duca 
tioii uml what (OUntirfcIlB It Some people aro evl 
deutly simply liorn tins] 1hert Is much mlBlnfor 
niatton ns to what fnilKue Is It Is not simply a 
feeling of nneasInPHe’ und cllsromfurl 1 here Is a 
mntor ae well as a seusory side ahich Is c\eu more 
ImiKirtont Mome of the louiitirfells of fatigue are 
drowaliiHsa weaknesa and dlseomfort from breathing 
bad air, aversion to work termed rnniii by the 
Froneb UUiUgkDt by tbo Germans lath of Hiillabls 
food loaa of tU>ep faiilty nutrition indlgeetlna ade¬ 
noids and the (»arly stages of manv dlseoeea Due of 
tbe commonest fornis nf fatigue In c hlldreii arises 
fiom the suppression of natural activities by the 
maintenance of one 


sheltered from ralt 
frequent changes nl 
sllernatlon of suu 
during Dlls slow | 
sbrlnkags In Qrlng 
When a glass was 
ware liumodlately i 
tbe gloxe became I 
the ware during tli< 
produced a brilllani 
Dr Ih A. Banor 
maguotlxatlon alii 
msdo upon bar mi 
demngnstlicoci stales and In various orlantatlnns with 
respect to tho earths field It la obvious that If (hure 
be local dlsturbuiirus of the field the weighings may 
give different rasulto for different pnslUnns of the inag 
net since ll Is not simply the fons of gravitation 
which Is being meuaured, but In addition tbe magnetic 



Ian oxpsrtmsators bsro dlscovcwod that tho Incraits- 
Gob forms chlsfly on ports which are not protected 
from tho wltid and rain The ordinary Insulator 
for hlgh-tonslon purposes eoniiats of ■ number of 
pettloosU or belta, la which tbe salt accumulatos to 
• conaMarobls dapth For this rsasoa It was found 
bast to proTlds an Iniulator with on almost flat bell 
which would bs ao exposed to tbo wastber that the 
ernst could not fbrm to nay harmlul extant Insn- 
tators of this typs wars ntod with perfect snccoas 
over a period ef eighteen months on s tBOOO-volt 
lino. Undsr toots In tha laboratory they withstood 
n,dN Tolto dry- and iOfiW In a heavy rain. 
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AT ncn. 

Iliu oxporlmnni of Dlityini tauvimll by nlcbt wu 
Mil < fVNlnlly iiiHilii rmfiitly In Clnrluniill A« mny be 
uupposed poMurriil u<«ribllgbte w«re oioployed to 
lliiiinlnate tbo bmieball Held The Oincinuail National 
Lingun Uoaebull l^ark, vbere the flnt game was 
pluyrxl WHO nuilnled wltb 100-loot steel towers, each 
I irrylng tuo sxlremnly iiowcrlul par 


AILliiiiigb UP havp bfon ouabln to oIp 
lulu HiigliKi ring dola on ths muHlriic 
Mon (If I ho iHinps «« nre Infomisd that 
Mip fiirlinns alone are IX tncho In 
dlsniHlpr Three lainiis Mere found 
nliiiosi Riimrlent to lllumliialH the 
park hut to make (he iinilerUkliig ab- 
Boliuoly HiiiLesHful faiirteen laiiips 
«tre employed to mot their rnje upon 
the groimds Threo-phase current was 
supplied by a 2iri-hnme-pnnpr 60-r)rle 
dynamo having ii speed of dtS n volu 
tiona per minute The voltnge Is SSn 
The amount of iiirnnt Romrnti>d was 
onoiigh (0 run tuln tlip number of 
lampe for uhlih reason huge rhiio- 
BtntB are emplmed lo take lare of the 


I lat Mielr rays from the roof of 
grand stand and the covered 
irhers The inventor of the lamps 
lieoike P Cahill who lias taken a 


Sciantific Amarlcan 

hli fMIow boman beings only tbrongh the sputom. ««t OM b« tmted is atoittDTla The tttut tag 
And when Ible eputum la properly dlspoeed of then wtU-oad n ti «iU« poMMl foMhem^n their «fa 
le no danger of tuberonlona Inteotlon. With regard to homes. 

the denger of Infeotlon to tho community la which In tbo uorely omqmeyelal aonso the stlurtorlgin Is g 
a eanatorlum Is placed we hmre bvt to olto tho asparl- teotor daeldodly to bo Ignorod The ratal Qit lsim 
menu made at Sarsnae Lake, where Tndoau esUb- may hegltt with flghtlag Its ootabllalnhent In hhr 

liehed the flret American InitltaUon npoa the modem Tielnity, hat giro him a lltUe tlma, and ha wlU prob¬ 

ably reaaon as foHowg The aiaato- 

-rinm patleate are treatod In sn«h 

manner that eo many doien eggs are 
required for it every day, also so mdny 
hundred quarts of milk, so msny 
pounds of bntter, so mnoh oorsals, 
moats In proportion. And whers or 
how coaid tho eanatorlum managera 
gst these staples bettw than fcou the 
farmer folk In the nelgbborhoodf If 
now It le explained to him that the 
proeperity, for example of Ooerbers- 
dort has trebled, ae hae aleo lU pope 
latlon, ilnce the beginning of Breh- 
merit work, tho mrallte will prohaldy 
begin to "lense” tho wherefore of this, 
then, no doubt, bo will throw away the 
Btick he bei been whittling, ehut up 
his Jackknife and conclude that, tor 
hli pert, the building of the eontem 
plated Institution need not be delayed 
In point of tact, rather than being 
detrimental, tho sanatorium actually 
cauaeg real eatats values In lu locality 
to rise. The National Association for 
the Study and Prevention of Tuberon 
loele hae gathered from twenty two 
States, covering every section of onr 
conntry, convincing data to this oltMt 
The Survey (June It 1909) has sum 
marlxed these reporU Over 67 per 
cent of the sanatoria have exerted a 
favorable Influence on surrounding 
property, and In almoat as many cases 
their elfuct In raising assessable valu 
atlone has bevn direct and msasurabla 
In most of the other Instances no dlf 

_ ferencee were observable, fn only threo 

I or TBl romum nonorOlA localities waa it claimed that reeldenU 

had been repelled In the neighbor- 
9f pbthlslotberapy All the duet In e room hood of a mnntorlum at Portland, Ore, land has 

Iho cottages occupied by toneumptlvee waa more than doubled In value In three yeais, the greater 

ind a culture made from IbU dust was demand being close to tho institution At Aiken 

ted Insuflictent to cause tuberculosis In a B C land In the vicinity of tbs sanatorium has quad 

a pig A »lentlflcally ordered ianatorium ru|)lod In value since It wss built, at Aahevllla, N C, 

It a niensra to any community, is on the vacant lots near one of the sanatoria sell at four tlmse 

decided Infliienre making In It for health their price In 1900, and others farther from tho Instl 

In every possible meenlng of the term Its tutlon but nearer the city, are less valuable. In 

learn to spit less to keep their windows Hebron Me the advance has been 20 per cent Like 

tad night to live the hygienic life goner- results srs reported from Luxeme, Pa. Liberty and 

tuberculosis sanatorium has Invariably ftantnoi Lake N T PltUford, VI, Mt Vernon, Mo 

I health stsndards and Silver City. N M 

inatortnm the consumptive gets well under In these places tbs sanatoria form an Important 
css the best lor all concerned While there part of local buainem and it would hardly be fair po^ 

baps to make them cri 
teria, neverthelasa the 
sBecta on values are the 
same In the big cltlao— 
Now York. 8L Louis, 
Philadelphia, Brooklyn, 
Boston Pittsburg Not a 
single Instance waa re¬ 
ported where the presence 
of a eantorliim camp, or 
dispenaary In a large city 


Imll playing He 
Ingcultius Imm-lMil 
whirl) has becii ii 


Boflington lognii In Hutton Coldfleld 
ISngland an Instltutlnii fur the treat 
niviit of consumption tin principles ^ 
natural rational and suiseeafiil He 
Insisted on Konernus diet freah air 
day and night, the air wlthlu the house was to be as 
pure as that ulthmil uor toiild It oer he too cold for 
a (Obsiimiitlve patlnit Here then was csinhllshcd lu 
IgiO proliahly the lirst luhcn ulosla BHiialurlum In the 
modern sense Iia fate’ Ilodlngton was regordort os 
a liinatli hn was contemptuously opiioscd by nianj o 
colleague. Ills iiallnnts were drivun from his Inilitu 
lion, which be tlirrenpon tuiuod Into an RS>luin for 
the litsaoe. In whlih we now believe many of hie 
neighbors might fittingly have found an abiding pleco 
Next In tho history of santorla comes Hrohmor who, 
having boon allractod by the Ideas of that obscure 
country doctor In England dclcnulnid with true 
Teutonic stubhornnoss upon making thorn onduringly 
effcrilve Like Dndlngtnn 
Brehmor had to onduro 

the lot which so fre- i- 

qiiuntly falls to genius 
and altruism he also met 




advanc cd in hunian 
tlons Vet doinonH 
tho pmporly . on 
sanatorinin mn hi rl 


on tho contrary ft la he dooi n 


OToncont irein icorj comcicubli- viewpoint A great 
doal of plilhlslophobln’—from which arleee opposi¬ 
tion to sanatoria—le based upon Ignorance of the na- 
tnre of infection (n tuberculosis (tuch Infection la 
not Blr-horno ns In scarlet fovor or measles Practl 
cally speaking, it Is conveyed trom the consiunpUvs to 


effect on the value of 
nearby property And the 
courte of Maasachnaetta, 
North Carolina, and Vir¬ 
ginia have decided that a 
tuberculoelB ■tnaterlum la 
not a menace to the 
health of a ewnmnnlty, or 
to the property In its vl- 
olnlty 

1'4Ball7, the fact that 
any given locality la m- 
tooted ad* desirable for the 
establishment of a aana- 
torlum In it makes Mr a 
gnuantee and an adver- 
ttoemant Utat It to a n> 
lubrleue regloa, health re- 
sorts get bant areond It, 
■Aniif.I. AT RffBT. Drivsta cOttagsi am greet¬ 

ed Would thg Adivoa- 
dftck% fOf 6IftlD|dQ> llfcM 

Infect hto tamlly, hto fellow workmen, and beoeme m axtanalva and profltahto a sammoHaf plgef 


on or THi tmmm nonaroMt, 

prim Iploa of pbthlslotberapy All the duet In e room 
of tins of tho cottages occupied by coneumptlvoe waa 
gathered and a culture made from IbU dust was 
when Injected Insuflictent to cause tuberculosis In a 
little gutuen pig A ac lentlflcally ordered sanatorium 
rather than a nienara to any community, is on the 
contrary o decided Inflaenre making In It for health 
ful living In every possible mesnlng of the term Its 
neighbors learn to spit less to keep their windows 
open day and night to live the hygienic life gener¬ 
ally The tiiberculosls aanatorlnm has Invariably 
raised local health stsndards 
In the sanatorium the consumptive gets well under 
circumstances the best lor all concerned While tbers 
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t great bis community, when he leaves be goes forth as a had fta deutlntos not basn sbapod la Bomnao T..wa s 
opposi- mlHstonary dlssanlnatlng the precepts of maltatloB 

the na> and prophyloxta he hoa Imbibed The only tronble 1A * *' • 

tlon la there are not and probably never wUl be enongh of Itoetrie Itclght looometivm have been ordered by 
Practl these Institutions to eecommodete aU tba ■uffaere the New Tork, New Bavqa * ;Btolbrd BebiMd & 
)Uve to from this dleeeee. ee It to now, only ebont flvg per triel on fte line. 
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ns fd n> AtBBPT fl llM Wl bAlt fIMIf *%• SraMM WlnlM MMtoB. * Hmi 

ABB «*tr ttITCB W W CA W m MOM W i Tb* United BtatM nnvy la t« hnva th* grentMt wto* 

After mantiog wttli w anek inaaaM In Sylng war 1 «m qraan In the world Borne lltUa lime ego It BtetleUci tell 
terra grata, It ta Httto wowtar that aoma of tba leading placed with a Pltteburg llm a contract for the ma, baked at home 

Prenoh arlatora wlobed to atenpt to By ocroM the cblnerr neceoaoir to generate endlclent power to eend the lommerclnl I 


BngHih Channel—a dlotence of bat St mlle»—to Bng wirelei 
land. In view of the prliee, unonntlng to I7.SOO, that try la 
have been offered for thla feat le no 

Hubert Latham, the eucceaetnl drlrer of the An which 


IreleM meaaagM three tbouiond mllea The mochln 
IT le now all ready for Inetaltetlon but ae yet there 
I no place to Inotalt It nor a tower high enough on 
rhich to place the equipment for eondlng meaeagee so 


tolbette IV ■ monoplane, after elaborate preparatlona, great a dtateace. It waa euggeated by one Of the o 


attempted the trip early In the A. M of July istb, and doU of the Navy Department that the Waahlngton 
our frontlapleee thla week thowa him lear 
Ing the cliff at Bongatte (near Chilala) and 
olao flying above the Channel Unfortu¬ 
nately the motor atopped after the mono¬ 
plane bad been In night about eight min 
nteo, end the maihine came down In the 
eea. Aa the water waa not rough, and aa 
the built up wluga of the monoplane were 
airtight and covered with waterproof ma¬ 
terial the machine floated gently upon the 
wavea until picked up by the French 
torpedo boat deatroyer ‘Harpon,’* which had 
beeu aeut out ahead tor thli purpoea 
tatham waa found at eaae la hla auat, 
emoklng a cigarette The monoplane waa 
aomewhat damaged In getting it aboard the 
deatroyer, but oa aoon aa It waa brought 
aabore arrangemente were made to repair 
It, and Intbam etated that he wonld try 
again on the 23rd InatanL M lymla Blerlot, 
wbooe crooe-rountry monoplane record of 
83 mllna we reported In our laat loene 
chipped hie machine to Calala with the In¬ 
tention of making an attempt before Latham 
could get hla machine repaired but owing 
to bad weather he wna unable to do eo 
Ckrant do Lambert la aloo about to try to 
croea wltb a Wright aeroplane On the aome 
day M Pculham wltb a Voliln biplane 
litted with a Onome revolving-cylinder 
motor, made a flight from Arraa to Ooual a 
dlatance of 20 kllometera {li^, mllee) In 
2J mlnutoa or at on average apeed of 37 3 
mllea un hour The day before he beat 
Wilbur Wright a 360 feet height record by 
riling to a height of too feet 

On July 2Jrd Henry Farman with hla Hubert Uthw, av^r. and ■ Levavamnr, deaigi 
new biplane, mode the longeet croaaconntry Anfolnette- monoplane nnd mot 

flight tbuf far recorded Starting from tbo ii jjiha^Maibciii«nopi«»n«ifd..tihoq»7iiiiiiaw»t;eirti.»bi 
parade ground! at Chaloni he flew to UH,<i«ir««Mic,,a.<,u««oro,e.a.cbb««aiiwae,i.nd« Viyp.. 

Sulpiiea covering about 40 mllee In 1 hour and 6 Monument be need for the purpoae but the 

mlnutee and keeping at an average height of about 160 Uun wee met with auch a atonn of protect f 

feet throughout the trip Thla flight demonetralea public, that the Idea waa quickly abamlona 

without queatlon that the aeroplane aa a meana of now the government la to build a special to 

tranaportatlon of Individuate hoa now to be reckoned the purpoae 

with Both a biplane and a monoplane have lately Tbte tower will have a baae of fltty feet la d 
flown with three people aboard On a machine of the tapering to eight feet at the top at whit h polo 

former type H Oobron carried Mine Oollleux and bo Juet elx hnndred feet from the groun 

Mr d Almeida for five mlnulee on July 3rd at Chalone When completed It wilt he In a clan all by I 
while M Blerlot took M Fournier and Santoa-Dumont other wlrelem atetlon ever having been built 
on a 1 OOD-foot flight laat month at laay Thua it la proportlona This tall chimney like etructure 



from the prevloua bakliif 
end auch was the yenat 
by tlie klayflnwer I’llgi 

Kugliiiid bre ol 


leaven Ih frequently until 
brought tu I'lymoutb Hock 
111" Unilmibteclly In New 
u Huine (iiHen Is made to-day 
Utled down from auccesslve 
rokiu lint uf dcMHiit from 


Hubert Latham« avlater. and ■ Levavtaaenr, deaigaer and buUdar 
of the M Antoinette'* monoplane nnd motor 

II (.tlbiai hsMa ibr monopltiw nmril of I boat 7 nilnatn hi flltbt, •bllr M bnsrsiunr Is 
dm dckltaw sod ruaitructar of the lucbtau! and Its OcylliMln V type wsbt-coolcti natnr 


Uun was met wllh aueh a ntonn of protect from the 
public, that the Idea waa quickly abandoned Aud 
now the government to to build a special tower tor 
the purpose 

Tbte tower will have a baae of fltty feet la diameter 
tapering to eight feet at the top at which point It will 
be Just six hnndred feet from the ground level 


Yeast and boiled potatnea sugar etc are 
brewed togeiher and the liquid stureil away 
and uaeil as wanted a froali renewal of 
polatoca, etc bolnj, made to the old stock 
Yeaat of this kind Is carried along year after 
year, and when If unoting from State to 
Stele the inniseHlfe guards her yeaat Jar 
as she would gold 

The compressed yeast luke and the dry 
yeast takes have tome lu to lesaen lbs yeast 
troubles not uuly ol tho housuwlte but the 
baker as well 

Here Is a domcatle yeast formula that 
SLcms to Burpose In reliability even the 
inanufai tured products 
d tnbleapoonfula Durum wheal flour 
1 teaapoonfiil malt extruit 
^4 dry ytmel taki or Mi rompressed yeaat 

Pour otic tcociipfiil of boiling water upon 
tbo flour and allr Cool to IJil dig h Add 
the malt extract and yeaat and Item far one 
minute wllh a rotary egg beater Otivsr 
bowl put in warm plate thniiighout the 
day and use at briudatlilng ilmc at night 
It should not lake three mlniitea to pre- 
> above yeoet The malt exlrail made by a 


that la keeping t 
Immeillate nee 
traniport 


laey Thus it to proportlona This tall chimney like structure will 
aeronautic motor built of steel and tom rets On aicount of the ree 
I being put Into development of Che eflitleacy of concrete it waa 


Orville WrlaASte Pllghte at Fort myv. 

After a week of failure to make a aucceeatul flight, 
aa reported In our last la 


cated In Rock Creek Park and the top will be rest be 
by a iplral stairway 

The whole echmne for building tbte gigantic win 


ment preferably KO to UU de 
Tho scalding hot water tt 
Ixed Rlarib 1 be diastole It 
the Htareb lulu grope siigat 
with the air beaten Inin th 
beater Biippllea sitgiir anil 
feed upon thrive and tniilll 
The bowl ol yeast It one 
tion by ovening nnd prove 


sue, Orville Wright finally 

got In the air again and- - - ^ --- 

made a 18 63-mlnato flight 
on Saturday afternoon, 

July 11th The following 
Monday, the day that 
Latham attempted to fly 
at rose the channel, Hr 
Vrtght made two excel¬ 
lent flights of 35 and 30 
mlnutea duration, making 
8614 and 2Pi4 circuits of 
the pantile ground at Fort 
Myer, respectively The j 
machine made large and 
Oman drclee and some- 
times passed beyond the 
bordere of the parade 
ground It flew at aa 
average height of about 
76 feet On Jnly SOtb Or- 

Tille Wright beat bla last XHB •‘ABTOintTB" KOIonAn, in BVIUU, AMD OPIBATOS. 

yearte tword of 1 hour and 

14 mlnutee by remaining aloft 1 hour, M mtnntee, 46 leei etetion wae brongfat about through the Navy Do- phono 
•eeonde. Dqdng thle flight ha madp exeeedingly iharp partment because of Ita desire to rcoeb He ihlpi at round 



pbonk CIri iilii was road 
by Dr J W Nliholaon at 
a recent meeting of the 
Pbyaleol Bocletj A gut 


tain Imirartant ruM,, 
examined la delHll 
formuin are obtelned 
able of Immeillalc ns 
calculation uf thi ifli 
roalstanee le also ma 


tnrag and roae to a heigiit of 160 foot at thnea. Hla sea. Tba machinery for operating ibe station la g 

perteet control of the hmMwt was apparent to all anteed to deliver to all Instrnmenta keyed to rec 

Tile next day, after replacing the tOtooth aprockete It within a radius of 3 OOO mllee To-day wlreleea 

qn tba engtna whh Atooth eproAete and thereby In- be depended on to ranch no farther than 1 000 m 

creasing the ^leed of tbe motor fnan 1.SD6 to 1,400 and tbo delivery even at tbte dletance la uneertali 
a. ^ M., two abort fllgbla of I BBfl U mbratig were The ooet of tbo tnatalbUlon of the new sUthm 


partment beoauae of Ita desire to rcaeb He ihlpi at round each other Id order to annul the Indi 

•ea. The machinery for operating Ibe station la gna^ feels of the earth amt of neighboring t Ircults 

anteed to deliver to all InstrnmenU keyed to reecdve ont the Investigation only Iron end copper wlr 

It within a radius of 3 OOO miles To-day wlrelaaa ran two extreme cases arc considered The largr p. 

ha dapended on to ranch no farther than 1000 mllea blllty of Iron lompletely changes the rharaciir ■ 

and tbe delivery even at tbte dlatance la uncertain effect of frequency on Ha self Induction To all ii 

Tha oast of tbe Installation of tbo naw station will greatly used In practice except Iron the formal 

be MOO,000 valoped for copper wires may be applied 
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U«al4 OrrHala. 

ar nor urro uuuiui 

The treatlne on ciretallocmpbr deHne n oryetal m 
a Hulid homogeneous, auliotrople body Urlng organ 
Isnih have curved forma, while ir} stats are polyhadra 
bounded by plane faces Organlsuis are s<^ and the 
Hliiii list orRunlsiQS such as amoebte are liquid, while 
(lyslils ire rigid Curved and liquid oryatala would 
eoniradlit Hie fundamental dellnlllon of a orystal, 
and alMO tin theory of molecular arrangemeat adopted 
bi ill iriHiallographera Snow and he crystals, and 
ethci riystallltes are apparently luived la form or 
slruiluri Hence It was consideie] necessary to re- 
gnrd tlitm as aggregates of very si all crystals (globtt- 
lites) But the authors experiments first published 
In 1176 prove thit the form and structure of Some 
of tl se crystallllea are ecrlalnlv eurvod at every 
pnl ii and npiesunt states of traohltlon to homogene* 
I us c rystals 

Hence physical homogeneity must be eliminated 
from the definition of a crystal 

l*olyniniphous transtorniatlon which was formerly 
expinliied as a learraiigumciit of the innlecnles must 
be rigurdcd in view of the writers discoveiy Of the 
teiiiis lature ul iiansroimitlou as a change In the 
molecules the ms Ives Arc oi ding to these resaarchea, 
moleculis of a sliiglo kind can assume only a single 
srrHngcmiiit they cannot even form a strucIurelesa 
or nmnrphniis mahs ni a liquid or gna Amorphoua 
solids pi III I !■} loollng btlow tliu fusing point Or 
by siipersaluiullnn of solutions arc always mixtures 
of unlike molMuIes and for thU reason they cannot 
grow ns I rystalh do Amorphous solid bodies are not 
phssi s 

It was fiiniicrlv billcved that all the inoUcuIea of a 
irvstal nre nllke that a crystal Is ncic-cnrlly chemi 
cnllv homogeiiciiiiK But this view has licen disproved 
bv the writers discovery of mixed irystals and of 
tlich transition to crystalline aggiigaits and curved 
crestale 

Hence chemi nl licimngenelty must ilso be ellml 
nsIcHl fiom the deniilllon and a crystal miy now be 
dehncci ns a solid conlliiuous phase which la aniso¬ 
tropic with respect to at least one property growth, 
for example 

I he nocesalty of letalning He adjective ‘aolld” 
apiienrs ici be proicd by tbs polyhedral form appar 
enllY miilutaloed in opposition to the forces of etas 
tlilty and surface tension hut doubt Is awihcned by 
the wiltcis obseicallnns on sliver Iodide and espe¬ 
cially by hli experiments with cryitnN of ammonium 
oliate which when suspended In the iiilutlon flow 
and belli loiind air biihlilisc as If th«v were merely 
doubly lofractlng portions of the llciuld I wo of these 
ervHlale melt togcibir like (wo liquid diops 

Iho dliecllniis of extimtion always loirespond to 
the axes of the molecules foi no costs or fragmenU 
are foi me d The iiiolec iilc a lend to assume the paral 
111 BriiiiMincnt IsponUiicuus liomeotropy) but com 
pletc psiallcllsin Is prevented by tbc formation of 
twin cMstals ind b\ the walls of the containing ves¬ 
sel 111 lice nn apinirentlv rrvstatllm fluid of this 
character Is iisnslly ccimpoetd of many Individual parts 
mid Is lonseqiii nlly tin bid I ui this reason It has 
Nin nnfouiidcd with emulsions but the latter do not 
r im pclvhcdi 1 ir exhibit dlchroism or double refrac 
tlcui 

When the iKiliIndrul fnim cif oppanntly liquid crys 
tals Is distuibcsl It Is Immediately reatorod by an auto 
ninth oxtcnsl n I In force uf configuration’ which 
thus acts cmncl Ic clast I ilv hut must res lit from 
the tcnlcn y to cxpsnd win h Is due to the move 
ment of thi nicilniiles I he expansion Is anisotropic 
because the mole iiles am aiil tropic The onlsotnipy 
of the molei icicw is shown also bv their parallelism 
to the line of II iw I forced honicu copy) when the mass 
Is mechinl nlli deloiined and ly their arranglag 
thcmsclio pcil'iidl ulai to two panes of gloss be 

of glue to win h i II in layer adheroe (pseudo- 
IsolriM y) 

Hinic till wild mild must be llmiiiated from the 
defiiillcn fur I lie I in i c ally llqnl I crystals 

Liquid civktuls uf two soits cai diffuse Into each 
o*her and form mixid iiystals Thi reault la caused 
not by Ofciiutlc picsiure alone but olco by the attraet 
Ing and dlnillng fonts acting between the moleculss 

■ hire arc hImi liquid irystaie which irs destitute of 
r rii of I oiinaiiriillon and lonsequentl) present them 
aelvea as pc if illy sphirlcal freely saap°nded drops, 
but reveal their Internal structure by pecuHar flia 
ments dlchroism and double refraction Itaess ery» 
tol drape are crystals which are not physically homo- 
geneons but the dlieitive force of Ibe molecules of 
solid rystals In mnlnri with the fluid crystalline maas 
may cause the formation of extended homogeneous 
liquid crystals which can be shown by tbs ordinary 
optical uislhodi to belong to recognised crystalllns 
systems 

The strnctnre of crystal drops can bt twisted by 
idding varlons sabstanris These twisted drops ro¬ 
uts wbsn snapsndod freely In a liquid wbktb U 


warmer below tbau above Boats of them prodqoo igi 
sxcsedlngly great roUUoa of tbo tlMMm of poUrlaa- 
tiQu Others are psssdolsotnpte or on oompoaod of 
very anmoroos discrete lamella of equal tbIokneML 

It Is poeslble to produce on ladeflnlte number of 
forms IntermedUU bstwesn solid crystals and crystal 
drops, as fluid as water 

Hanes a erysUl mast bs defined as a eontlnuons 
pbaasi which Is anlsotropla with respsot to at Isaat 
one property 

It la even poaslbls for two fluid eryatalllns modtflea^ 
tlons of the same snbetanoe to exist, separately or 
mixed In proportions which vary with tbs Umpsi*' 
tars The two kinds of molsculaa are then la a sort 
of ibeinkal oqulllbiium similar to that of dlaaoctatlon 
Their proportions can often be recognised by the 
magnificent colors which are seen by reflected light 
or between croeaed Nicol s prions Thsee colors have 
not yet been completely explained 

On conUct with air bubbles or drop# of isotropic 
liquids of higher aurfscse tension liquid crysUle may 
spread over the surfaoe of separation like ordinary 
liquids In this case the optic axes of the molecnlee 
arrange themanlvM normally to the surface forming 
hollow liquid spherocryatals or tbo cylindrical foims 
called myelinic Butb are the liquid i rystals of the 
ethyl ester of paraacoxyc lonamlo auld which appear 
as If endowed with life moving and eubdlvldlng like 
bacteria and other low organisms Their movemenU 
ore caused by the force of tryeUllliatlon which, ilka 
the muscular force of animals, la able to accomplish 
work by the expenditure of chemical energy without 
loea, and without any tell of temperature The rela¬ 
tionship between thoee two forcee Is manifested also 
by the fact tbet a homeotropy similar to that of liquid 
(ryatals la exhibited by organlsma for example in the 
axta of gro th and the polarity of the liquid proto 
plasm of emb yonat telle If eryslals and organlsma 
are alike In their matter and their moving forces, 
how can the vital iplrlt of an organism direct lU 
forces to the at < ompllehment of a spoclflo ohjeot* In 
X lew of the tat (s of regeneration transplantation auto- 
division and lonjugatton It must bo admitted that 
spirit U divisible as well as nutter that hloblaste and 
alome are animated and that simple spIrlU may 
romblne to form a more complex and peifetl spirit 
The atoms whose spirits arc thus nnlted are altered 
aoil no longer obey the laws of ordinary matter In 
this way it boiomes possible to comprehend both the 
(llnxtlve Influence exerted by the vlUI spirit toward 
the eccompllsbmenl of an object and the Impowlblb 
II y of eponUneouB generation 

■ he dlieitive molecniar tone of llqiild irysuls la 
probably produced by electrons revolving within the 
molei ule In fact the molecules of liquid i rystals be¬ 
have like astatic magnetic systems freely suspended 
and benio they always even In the wt of flowing 
maintain doflulte directions and a crystalline arrange- 

In short Hie discovery of liquid crystals baa filled 
an Important blank In onr knowledge of the states of 
matter and boa romwpondlngly modiflod our theories 
of polymorphism amorpblsm states of aggregation, 
otc The state of aggregation of the moleciiles cannot 
atfect the properties of matter as profoundly as Is 
rommonly supposed Krom the tart that suhetances 
behave as If they were composed of astatic magnetic 
molecular systems and are capable of converting 
chemical energy Into work, without tell of tempera 
ture It abould be poeslble to deduce a quantitative 
theory of the structure of matter and the mechanics 
of atoms whirb will promote the odvanrement of 
physics crystallography chemistry Uology and the 
technical arts -Tranilated for the Sciairiiric Amssi 
oan from Revue adnerale de Cbimie Pure et AppUqnd 

1%e Vwireot gappleaent. 

Hueh work bus been done recently on the eronoml 
cal combustion of co^ and it la passible that tbs 
average engineer la led to believe that to secure a 
high economy It Is necessary to get a high percentage 
of earbon dioxide In the flue gas Mr James B Bteely, 
In an excellent article entitled Real Relation of CO, 
to Chimney Losse a ahowa what theoretical combus¬ 
tion really Is, and how erraile COb can be P Altpeter 
writes on * Our Psrceptlon and Bstlmatlon of Arsu 
and DIstanosa The Invention of the pantograph Is 
historically dlacusasd laventions for rendering woods 
and textiles fireproof are described and formula givent 
The Carolina, CHnehfiald * Ohio Railway which ao^ 
more than ISO 000,000 to build and which Involved 
some extremely dUfieult engineering work la deaerthod 
and lllostratod at loogth Walter Rosenbala writsa 
on the ralrrooeope In engineering and shows bow 
faulty metals may ha studied with Its ^d O BeOh- 
|toln cxmlribnlea ui sxcellent article on liquefied 0* 
laminating and fuel gas Animal filters and strainers 
are Initmetively dsarrlbed by Dr Enoch 7aitdsr Btlll 
another Interesting paleontologtaBl article Is eon 
trtbuted by rharies P Holder the eutdoet being 
‘Nature’s Traps.’' The development of algehtsh 
■ymbolim from Fgolaolo to Mewtos Is brisfly dto 


publMwdi TO* ooglBsdrliig. oleotricgl aad to>itfi»tofi 
and W n MJ to ore givia as uoagl 

IB tbo U a Dtotrlot Os^ Oregon 0 A. ManM 
ww eonvtetod of perjory tor having swam tUsOty 
uudor an aath adminlMerod to blm by a notary pob- 
Uo that ho was tbs ‘origiiia], first, and sola Invmitor” 
of OB improTomaat In baoklsa, ter whteb tor fiM an 
application ter a patent The indiotmant irM drawn 
nnderssothmUOS et the rwrinsd ntatutaoofOie Ontlsd 
Btatss, which provides that any psnon who takss a 
telss oath before an oHoer oompotent to administer 
oaths is guilty of perjury 

Bo ter as we are aware, this la the first criminal 
convlLtlon tor swearing falsely In a patent oppUea- 
tion Tbs presiding Judge, Woolvertoo, In bis charge 
to the jury drove home the Importance of the onto 
In patent appllcaUona In the following languggo' 

Burh an oath declaration, or ofildavit oonstitutes 
In part tbe proof npon which the Oommlsaioner of 
Patents acta in determining whether or not the InveB- 
tlon Ualmed la new and nsefnl and la such a one as 
to entitle the ilalmant to a patent (hereon Thns It Is 
that the clnim for the patent terras the baaia npon 
which this inquiry pioeeeds and the oath, doolaro- 
tlon or affidavit anhorrlbed in support of the applt 
cation Is therefore touching a matter material to the 
Inqnlry before the Commlaaloner of Patenta, and la 
such a ona npon which paijnry may be predicated 
under said sertlnn U91 If the party taking the oath 
or making the declaration or alBdavlt swore falsely 
with relation thereto or If at the time of taking said 
oath he did not believe the matter or facta sat forth 
therein to be true 

The evldenia showed that the defendant Paterson 
had stolen the nnderlylng Idea from tbs true Inven 
tor Van Kmon Accord Ingly the jury was compelled 
to deride as a matter of fact whether or not Paterson 
was the true Inventor and whether or not bo oon 
celvad tbe Idea Independently 

Largeat Mive Roach in the WerM. 

Very few eastern people comparatively know that 
the lergeet olive ranch In the world Is locatad within 
26 miles of !«■ Angeles Cal 

Ihia wonderful orchard situated at Bylmar Is tan 
times Isrser than the biggetd olive rwnih In Spain 
There are over UOOOO olive bearing trees and they 
average 60 pounds of olives to the tree Tbe Byh 
mar ranch tonsista of IJOOO acres and each sere 
rouUlns 110 trees which produce 2 000 gallons of 
olives each season This qaantlly of fruit makes 260 
gallnns Of pure Olive oil—valued at |2 per gallon— 
thus equaling |D00 per acre profit 

The olive wood Is highly prised by cabinet makers 
as it Is very hard and takes a high polish Tbe Ital 
Isns consider an olive orchard as a porpetnal source 
of wealth as the older It growo the more valuable 
It bceomee The trees are euppoeed to live about 4 000 
years under favorable conditions Thera are some 
olive trees now on the Mount of Olives In Pslestlne, 
which are computed to be not lose than 8 000 years 
old 

Tbo olive Indnstry has been growing steadily In 
California since Its first Intreducdton by tbe early 
Spanish mlaalon fathcra, and tbo olive enltore In 
that Btate ran never be overdOM, since the olive enn 
be produi.ed on tbe American cientlneot with any do- 
groe of sneoeoB only In oentisl and southera Oaliter- 
nla, New Mexico, and Arisons 


Plpedjoe connection* have been completed by which 
It Is pootlble to pipe oil from the Oklahoma weUs to 
Now Tork harbor Oil baa bom Marted on the long 
journey of lAOO mllee This Is the longeit pipe line 
Id cxlsteaoa In the United Btatoi. and tndeod In the 
world It la not prehahle that mneb oU from the mM- 
oontlnent diatriet will be brought to the aeaboord at 
preaent, and tbe oompletlon c« the line iians to bo 
moto in the nature of a provialoa ter the future, or ter 
emergenctea which may arlae ffi kl a bo BMi has the moat 
active oil field In the country at praasnt mertover Ha 
prodnetlcn la ncreaalng while that of PauuylvBalg 
and Went Virginia la dacroaaiat It may not bo long 
betoM the weetara wella will h« eaUod upon to aopply 
tlM aeaboard and oiport dem a nd -^Americam Maehihlat 


A e or T«a p o Bd ant In Troy, N T. drawn our attoatton 
to the flat that our menOon, Ip a reoeat tema. of the 
NOW Tork State Barge Oanal os oxtandlng from Buflklo 
to Albany la m t * l ead lB > Mneo th* canal aetnally eon 
norta with the Bodaon River at ’Troy, jnat ahov* 
Albany The ettli«as of Trey are hopetel pf oMAring 
tbo aaaetloa of Ooafiwa for a «W root channel In thy 
Hudaon to ttod* etty, and hepa to BMho axtoaah* 
watorflxmt lmpltovaine*M to ptepanttea tot too qaq^ 
jetton oCtooeaaaL 
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ItiD tk» Mttor «f as Baustmo AunucAff 
lo OM or th« iportlnt moMluw 1 imA u Mtlola 
MUv viUi th* vMlotw dertoM iMd In the trauiW 
(ten ftoB the flint to the pemwetea hwk cun. About 
yhnn aio I ww a cmublnetton flint end par- 
nMon taA gu. tPhtla the flint lock wa« eren at 
that date tteliifl ag p erneded. manr fllut-loek d<HliHa-ba^ 
mn Mie In nae. At a aheetliig match on the ont- 
iklrtt oT KdlnMtf^ thla gim waa naal In aaoh ham- 
nar the flfiit waa remotad and a plaoe of bent atael 
wan Inaactad ao that in Hrlhs It atrud^ tha flalb pan 
Dlooa to tha went Tha datonatora were made Tory 
Bodl Ilka the taga on aboe lacea. The fulminate waa 
[ilacad In <me and, which waa cloaad. In the open and 
I taW gralna of powder, cloaed with a little peUet of 
whk. When loaded tha detonating taga were Inaerted 
In tha renta It never mlaaed Are and really waa tha 
toramnner of tha friction primer atlll uaad In many 
flald guna. No mention of thla atyle of gun haa bean 
made. It waa anpeiior to tha old pile look 
Amea, Okla. W B. WiuiAiiaon 


Tp the Hdltor of the Bciminna AMtaicAM 
I have read with lotereat your article "To Keep tha 
Paaoe" in your liana of Stay 29th. and I think that 
both yon and Mr Dutton are mlataken In thinking 
that It would require an International army to en¬ 
force tha edlota of a ronrt The aame object could 
be more effeotnally accompllahed by a decree of abac- 
lute non Interoourae until the offending power anb- 
mltted to the decreoa of the tribunal 
To make my meaning clearer 1 will auppooe that 
at leaat at the atart, all tha natlona adhering to the 
tribunal have dlaanned (Of rourae nothing rould be 
acoompliabed unlaaa all the great powera became par- 
tlea to tbe agreement to aubmit their dlfforenren to 
tha eourL) Now let un auppoao that a power Oei^ 
many for Inatanre, ahould refuae to arbitrate with 
France and ahould haatlly lummon auch men aa aha 
oonld get together and Invade Prance 
In thla caaa, both partlea having dlmrmed Prance 
would be In at leaat na good a condition to defend aa 
Oermany to attack But let ua auppoae that tbe min 
nta Oermany takea thla courie, the tribunal laauea an 
order of non Intercourie, via, that no malla, no telo' 
graphic eonmunlchtlon, no commerce no paaaengera 
ahall be allowed to laavo or enter Oermany, In fact 
that no Interoourae of any kind ihall bo held with 
the reat of tha world Would not the cltliena of ae^ 
many be tbe flrat to Inelat that Ita government chould 
aubmit lo tbe decreea of the tribunal—In fiact, much 
more qnlokly than It would be forced to do eo by any 
armed force, which would be dUDcult to traniport to 
the place needed, dlSbsult to provlalon and perhapa 
be defeated by the forcea of the power It waa trying 
to coerceT H. W Baktou 

Nice, Franca. 


gPlID or TSB •‘■AirUTAgU” 

KHoiana MAanne oa itAeTxa cvoivcna. 

To the Bdltor of tha BciKNTirir Amemcah 
A a remirda tbe relative poaltion or authority of the 
matter and chief engineer on ehlpboard to-day, aa dla- 
enaaed In your recent imue under the oaptlon ‘Bpead 
Of the Mauretania',' let me point out that If we look 
at the condltlona obtaining about torty-eeven yean 
age; whan tbe "Scotia," tbe last of tbe Cunard slde- 
wbaelera, waa built, tha reaponalblUtlea of the ma» 
tar wart at leaat equally aa oneroua aa those of tbe 
chief engineer, Saiia were also carried In ttaoae daya 
and tara la a well-antbanUcated etory I often heard 
whaa a boy, that the Cunard company paid the master 
a bOoiit for every lower topsail that waa fairly carried 
away by the wind, end old Commodore Jndkina ob- 
talaed this bonne eeveral tlmea while In charge of the 


tla." But If we come to more rocent tlmee, and look 
at eneh a eteamer as tha Inman "CUy of Berlin " built 
by Calrd in 1ST4, we ahalt aae that the engisear’a 
d^Mo wore not ammented, while the maatar’e wore, 
or would hOTO been hod the condttlono or olronm- 
pnder wblob he then navigated tbe North 
AHaatlo bean known and roallaad by him. The ‘ City 
of BtflU." BOW the O a tronoport “Moodo," U 48Sk 
44.1144,4 to top of "flooTB." Now, from tha phma I 
boo» hifllifo mo, tUa makea her practloally 97 feat 
moidog flaplh. Thla onaeda alghUanthi of the 
Kotr it It that aba dM not follow tho "City 
ofitM)i| 4 w*mi»(l»a>*qtyofBoah»n"m»darthaailgait- 
riaa odl^diid the North Atlantic trade Is 

a IBOradilC h r cao un g a Vnlted StgUa vaaaal aha 
baa nO <taaH^ hdndtod. dad T may point 

ovt that BO d^ ahip la, Mm can ba 

nndarad partHdiy SUM by Indtdtna loading, and prob- 

aMy bar nMstar w«a gmra that Mm wu MeUiig 
VflghlHtr of fdtm.*^ tUk hoMntc ww hU bnrdaa. 
‘rbanFftt. 


Bnt to rotnrn to tha engine room The "Barlhi' 
had a low praiBure cylinder of 120 Inehei, or 10 feet, 
In diameter, the largest that avsr Heated, bat the revo- 
lutlana of this engine were only about M, glring a 
ploton spaed of not over 600 feet per minute Then 
tbe anxHlariea were very few No ballast pumpk no 
dynamos, no aconomiura or feed hoatera, no forced 
draft She had a surface condeneer, but the air, dr 
OBlaUDg, bilge, and mala feed pumps were all a part 
of the main compound engines and shs had not morn 
than four deck englnra, so In this departmont the 
angineer’s woric waa comparatively light but be did 
not know It lAMklng at him at work you would 
have thought that the whole weight of the universe 
was on his shoulders. 

But the master in those daye had to conelder the 
■alls, freeboard, and stability tTnfortnnalely how 
evsr, for many thonsanda of psople, this latter he did 
not underatand He look (barge of whatever the own 
era gave and they In turn trueted the sbipbulldora 
and claaalfloatlon eoclettea. Thla leema to show that 
the master of forty or more yean ago had a greater 
variety of work than the master of a great mall 
ateomer has to-day while the engineer’s work waa 
more limited In a great turblno-propellvd steamer 
there may be eome earceaiie of labor In connection 
with the propelling englnee but the number of auxlll 
ary engines la vastly Ineraased In some ships In 
stead of ten or a doxen donkey onglnes there are about 
a hundred of auch, and nearly two huodred cylinders, 
the operating and retstlrlng of which the average mas¬ 
ter knows Uttle or nothing about Then more work 
haa to be got out of the bollera by forced draft and 
higher pressure From all tbie It appears to mo that 
In tbe near future the executive ofllcer on a great 
Steamship, Instead of being the master of the engi¬ 
neer will be an englreer master 

Cleveland, O JR. OinnAV, N.A.H JO. 


OOgaTHUCTlOff OF A> X 
To tbe Bdltor of the ScisvriKic AMsaicAW 
Having recently had oceatlon to perform an "en¬ 
velope" oonatmctlon for obtaining an elllpee, 1 made 
reference to your leaoe of August 25tli 1906 (page 
135) In which J H (I gives the following envelnpn 
construction for drawing an elllpao when the axes ore 
given 



Lot OA, OB be the axes of the required ellipse 
Complete the rectangle AOBD, divide UA and DB 
each Into IS equal parts and draw lines as shown 
each of which will tbua be a tangent to the required 
ellipse 

Now I wish to point out that the aboye constnii.>- 
tlon Is Incorrect or at least that It Is only a rough 
approximation for ibe lines In question are not tan 
gents to the elllpee having tbe given lines as prinrl 
pal saml-axea 

First Lot «b denote tho magnitudes of tlio semi 
nzss. Tho equation of the ellipse Is then 


The condition that Uio right lino ]r = mn \-a may 
touch this ellliiaa la that 

o=v'o'iiP+6' (1) 

c being the Intercept of tbe right line on the y-axls, 
and at the tangent of Its Inclination to tho n-axis 
Now consider the line 4, 4 Tho co-ordinates of the 
points p and p through which It passes are respect 

iTsly Its aqoatkm la, tbereflm>. 


> tha form "f p=mx-i o. thla equation be- 


WB-g-f-b 


I It will ha easily 


aariflad that Uu oondltlon (1) U not aatlaflod Hence 
tha line 4, 4 la not a tangsnL The aame may be ihown 
grttiriilT or Individually tor ea>.b of tha other Unea. 


Berondly Mfhen tha axes are equal this cottBtriKy 
tion should give a circle tbe form which an ellipse 
assumes In this special case bnt Chat tbe curve oh- 



lalnod differs (lu tho case of the middle radius by as 
much as 4 per cent) from a true circle Is seen In Fig. 
2 As a matter of tict, both la this case and In the 
former more general ase, the envelope obtained Is n 
parabola touching DA, Dll at the points t, nod 
Thirdly An Inspection of the flgurt in question 
and Fig 1 on tbe page or your Issue referred to will 
at once show that tbe shapes of tbe two curves differ 
conslderally though the ratios of the axes In the two 
rases are by < bance the same vix S 3 tbe former 
oval Is dlstlmtly ‘ squarer than tha true ellipse 
I append a method of accurately obtaining an ellipse 
by an envelu|M> innstruitlon It Is based on Brian 
chous theuri-in which states that If a hexagon i Ircum 
scribe a (oiili tbe Ihrn diagonals are concurrent, and 
tbe lonverse ot this iiropoalliou Thus 



Let Ob, hr rd do, ra bn live given tangents to the 
required elllpet whiib are entllrleat to dcterm'no It 
Join Ob, bd be and let the two latter cut or In p 

and g Produce dp eg to cut ab, bc lu t, end t, 

s hlch points win be tbe points ot rootact of the ellipia 
with these sides. Vor at, bede may hr regarded as 
n hexagon of which tbe sides at, t, )i arc In a straight 
Hue and nboee dlagunals are l■olllll^n^tll hence by 
tbe property stated above each of Its sides touches an 
ellipse Slu< I. n h can only touch thU ellliioe once It 

foUowa that t, In tht point of cnntaiC and the some 

reasoning applies to t By (hooalng a range at some 
6 points at random In pg, and by Joining d and e to 
each of thasc points lu succHOaloD and producing them 
lines to moot b t, bt, respectively two new ranges of 
curresponrilng pnluta are obtained wben these are 
Joined aa abown In the figure a series of langenta lo 
tbe ellipse which loucbts the five given linos are r i 
talned Tbe remaining corneni may In taken off 
In a similar fashion but when Ibi. construetiem has 
been repeated for one or the oppcjslte corners l d or c) 
with a little praotlcc the rent of the ellipse can bn 
Hkotehed In qcilla ncc-cirntely by free-hand 
This coustnictioii adapts Itself particularly well to 
obtaining the ellipse of gyrnlinn of an area or section 
In which fl\n or six tangents are usually flrat obtalnial 
Altbongb tho following point has no bearing on tho 
above It mieht be of Interest to some of your readers 
to know th cl meters msy be reduc ed to yards by the 
same metbocl that French pounds are reduced to h ng 
lish pounds cla. by mulllplylng by 11 This method 
la accurate to 'a. per cent 

Wabwick WogrmaoTOv 
Pembroke College, Cambridge Bng 


Palm lor Hhlngle Roofa—The wood si rface to be 
protected must be well coated twice at short Inl.r 
vals with bnt coal tar and to this coating a thin 
layer of pulverized screened brick-earth appl'.d 
Aftar a fSw days a perferlly solid mass wilt hnve 
formed, which win not only protect the wood ngnimt 
any nfasorptinn of mobdiirc bnt at tho same time nii 
vlato all fire rtA, as It perfectly resists flaim-s osis 
clallywlf, after a few days the coaling Is bglitb r. 
newed and so mnch brlck-cwrth applied tbui tbe ur 
appean quite oaturatad 
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r PMOUi ni l)4M*lcmig, mATne, An anted m chMtnf the dMlgn upon a uataaie foovda- ka deaanUd to tat eortaft witA a Btop|>i^|ip<4 apIV' 

BUlSlxa HnAU. mod nt the object to ha daeoratad and than Ullny tba tlon about thO eoatotoaao/'of chaeaa, and ean thna (to 

B (NiiiiMi <i>iiHi»rn)iDiiiT T«» w nHTirii oiBiciB inrleloDi wIth flua wire w atripa of othar natal, fin- eaalto oat with a kaUa Tha daalgn of tha daalrad 

tM'fliitirul an of daniaacenlng the orlgjn of crally vllver and gold by meaoa of a qiaelal tool, tha Inlap to than anaoiitad Qpoa tbia cempoaltlon bpttaaaa 

Im Imrlni In the de|>iha ot antiquity, but which whole Anally being amoothad and potUhad In ordar of a apaotolty dao lyn a d tool havlnc a aharp ata- 

to render the Inlay aa Inunorabla aa poaalblA tha ra- 
lenaea were nndercut, ao that the decoratiTe matala 

-were In reality dovetailed into tba main fabric. 

Surh a delicate operation calls for remarkable akill 
and patience combined with a aenidtlTa hand, and tor 
this reason cannot be executed by mai binary Tat at 
tbe aame time there preetUa nt the present day a 
wldeepread demand for mcUl Inlay work, and xarlona 
methoda have bean evolved tor the more rapid and 
cheaper accoDipIlabment of the work, auch aa the 
ether parrel, or rloiia plating fusion, electrical, and 
lead proceaaee Recently however, attention has been 
renten'd In the new ayxtem of Inlaying and orna- 
nienting metallic eurfacet that hM been perfected by 
Mr Sberard Cowper-Colee the well known Drltlah elec- 
tro-metnllurgtat which p on a ena ca great commarelal 
poasIblllMca, owing to the exquisite rharacter of tba 
work combined with tbe rapidity and cheapneu with 
which It tan lie carried out 

Thla pro. etia le baaod upon a discovery made by the _ , . „ e_i— ^ -■— 

Invemtor «ime Ave yeara ago during a aeries of oxperl ’^**'*'* to 

menu upon which be wan engaged in connection with Th* •"'«'« t" •• “ 

the annealing of Iron In tbo courae of theie inveatl m ™ n«iu mi n.. 

gallone he found tliat metala In a Ane atata of divl i 




l*rayer hook cover In copper luUid with xlno 

nil doubt lialla frimi llie KuhI baa been aulijnied to 
repealed incxIlAi alloiia during the pant few yearn In 
order to rendir It more commen tally nppltcable than 
It probably ever waa even in lu halcyon Oriental 
day* The hundwronglit work ao exquisitely per 
formed at the expenditure of conalderable time 
lenlurlcH ago la far loii coatly for llie preteni age, 
exiept to the coanolaaeiir Thla proceait briefly con- 


damascening but with the additional and Important 
advantage that there la no poaslbillty of the metals 
or blended together subsequently becoming separated 
ns Is often the case in ordinary damascening At the 
Hunie ((me It also enables a more extensive range ot 
I free lx lo be secured as a largo number of metals ran 
be blended togetber which prevlonsly have been Im 
possible and alloys of many colors and tints ran be 
obtslmul In one operation of baking Moreover the 
thlckncas and depth to which tha metals are to be In 
laid and onlstd ran be controlled at the will of the 
operator 

The process Is exceedingly simple Tbe article to 


rhose portions lo he removed are then lifted and 
ilesred sway leaving the surface of the foundation 
metal exiiosed This operation completed, tbe artirle 
Is placed lu an Iron box containing the motal which Is 
to be used tor the Inlay In a powdered form If for 
Instance, the Inlay metal Is to be sine the box la ar- 
coi^lngly charged with sine dust a product obtained 
direct from tbe slnr-smeltlng furnaces Tbe Iron re- 




A ynr rsoong ros sAMAioimf, xnAiini An 
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npteida, with t» b» onaaraUd 

Mid die line dut, an iBMrUd in a ■nitabla baking 
«m and bwtad to a taaperatnn ot abont (00 dag 
JWir, white Um malting point of line li MO deg. Fahr 
TIm time and temperatnre tmt aeoordlng to the 
tblokaaM and deptb of tbe Inlaring wblch Is reqalred, 
and range frmn a tew minutes to leTaral hours. A 
Uttte esperiroca. howeaer, eoon tenches the operator 
the prselss time and tsmperatnrs nacesaanr tor ob-' 
tatniBg jirsn results with dISerent matala 

When tbs artlcte has been loinoJeiitlr baked, tbe 
boa la permitted to cool, opened, and the articles 
wUbdmwn. Bmahlng with a stiff brush serves to re¬ 
move the anperflaous dust and also the stopping-oil 
(Mtspaattlon which the procees of baking has loosened 
The stopplngoff and baking prmwsaes can be repented 
eeveral times when it Is desired to Inlar two or more 
metala 

The point may be raised that the metal box contain 
lag the meui dust will in a short time become thickly 
Inemsted with metal, but such experience has proved 
not to be the case, for the reason that the metal box 
is hotter than tbe powdered metal A nsefut type of 
fnmace or baking oven for general work, 
such as panels, trays and other flat articles, 
is that shown In the accompanying Illus¬ 
tration It consists of an Iron vessel 8 foot 
in length by 4 foot In breadth and I toot 
dean The box Is h . 
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It eaa also be ad^ited to the flneet lillgree as eosllr 
as to bold work, as is required In panels or heraldry 
An important development has been In ronneotlon 
with its application to book covers, the appearance of 
such damascened metal bound volumes being appreci 
ably enhanced 

One distinct charm about this new process and one 
that moreover is unique is the absenro ot the sharp 
line of demarkatlon as Is chara«.lerlsLlr of damnneen 
Ing Instoad there is a soft transition from the inluy 
to the surrounding foundation metal That Is to say 
whore sine la Inlaid into copper the Inserted melal Is 
surrounded by a narrow band or halo of goldcn-coIored 
alloy It is obvious therefore that very beautiful 
loned colored effects of great subtlety t.an be pro¬ 
duced, ranging from sliver white xlm to yellow brasses 
end bronxes of Innumerable shades graduating to red 
topper and gradations of yellow and golden browns. 

THi mgr or thi loot ruoHTs fob thx wiEHTino 
ASIBIOAir TlOPBr 

The provisional winning tor the second time on 
tbe 17th Instant of the beautiful aeronautic Trophy 


the aviator who wlshoo eo oompete is ollowod to 
chooee his own time and place and the Aero Club will 
send, a representative to witnew tbe flight. Tbe win. 
ner for any year Is noy^ the aviator who makes the 
longest and best flight In a closed circuit during the 
year 

Tbe (ondltlons required at lirsl were a flight ot 1 
kilometer iOCl mile) In a straight lino but It was 
not until Inly 4tb I'JOX that an atti tupt was made to 
fnlflll these tondltlona. Uiion that dnle (llnnn H Cur 
tiHS (who bid Iteen nxiierluii-ntliig with Ur Alev 
under arahaiii Hell in ibr latter ■ Aerial Kxperlmeiil 
Aesot-lallon) made a flight ot n littk over a mile In the 
assnclatlon s tiiur'h aeroplane June Ung and was 
I(inwKiiiently dei 1 red the first winner of llie Trophy 
in view of tbe fllylits that were being nmih by tTench 
aviators lbs inndlllniiH were then (hanged to 2& kllo- 
metera nilleai In n closed clnult The first ot 

the preaoiit veur iho luMilltlons wen thanged oa 
shove elated 16 kilunviters rtmalnliig ns the mini 
mum distance to he down llils Is 'i kllomelfra (3 1 
miles) more than Is lequlred In the InternalInnni run 
test for the Uennett irophy and |r> mm cash pri/e 
which Is lo be held at Rhelms France on 

_ the 29th of August 

After huving built and delivered to the 
Aeronautic Society his new biplane that ho 
constructed expressly for Ihls orgauluvtlou 



lar heating over its whole surface Such a | 

furnacw can be constructed at a cost ot ' 

about USD complete 

The damascening prodiued hy tbit 
method It of a more pennanent character 
than the ordinary anc-lent hand wrought 
process. It Is Impossible for the Inlay to 
become detached from Its foundation, for 
the simple reasnn that tbe two under the 
application of tbe heat became alloyed to¬ 
gether It Is also found that the lulaying 
metal In the case of ilnc la very much 
harder then the brass or copper info which 
It is inlaid 

One very notable feature of the procees 
whlcjh Is of c-onsiderable Importance Is that 
a wide variety ot colors and alloys can be 
obtained In the one operation of baking. 

For Instance a copper tray Is to be Inlaid 


sired to convert certsln porllons of Iho cop¬ 
per Into brass This Is arrompllshed by 
varying tbe thicknees of the slopplng-off 
compoaltlon and by baking at a somewhat 
higher tampernlure lhan would otherwise 
be employed The nwult Is that certain 
portions become converted Into golden 
colored brats, while the other portions re¬ 
main unalloyed copper The Inlay work Is 
tarried out so delicately and evenly that In 
hammered metal objecta the hammer marks 
In tbe original article will ahow through 
tbe Inlay as if the decorative metal had 
been hammered In If desired, the motel 
foundation can possess the stippled ham 
mered effect while the Inlay has a smooth 
surfOoe. thus giving a striking and plesa- 
Ing contraat Borne ot tbe effects obtained 
are very beautiful In character Tbe sine 
Inlty can be made eo that It is surrounded 
by a line line ot hraas, or he both Inlaid and 
ottlald, in which event the latter omamenta 
tion can be raised as much as one-sixteenth ot in 
Inch shove the surface of the copper Again Iron can 
be Inlaid with both sine and enamel which yields an 
attractive effect or a variety ot hues produced hy 

S ill the whole ot the copper turfacw wrlth sine 
ben etching tbe pattern down to the different 
formed intermediate between sine and brass 
lis arrangamant tbe variety of tones secured te 
sxtanslTC and beautifully graded It must not 
lUght that the effects secured are only obtainable 
i UM Of vine and copper Such Is not tbe ease 
since the more snbtle shadings and hues between tin 
alnmlAtnin. nickel, cobalt. ant| other metals can be 
as awlly produced Jn the photographs accompanying 
this artlclr tbe contrasts of stne and copper only are 
shown, for ffee Mmple rfSoon that the colors posaibie 
hy nalug otiier msUte d» not praAneo a suflclently 
strikinr offset in a photograph. 

Nor Is the p ro e sM merely eanflned te the ambdllsh- 
■Mt ot flat nrtaceg. It te aa raadtly applicable to 
ratoad wrtaoea aad obJecta ot aU abapM and slses. 
gIMfe •» toapoca, ooal vaaea, apd otbM temllar artiotea. 



•OIBITITXO AXniOAB TBOFKT 


slven by this journal two years ago to further the 
science of aviation makes this a flltlng time tor us to 
again show It to our readers For the heneflt of those 
who have not enen It before a brief dcsrripllon la 
taerewitb appended 

Upon a globe reprcwntlug the firmament Prof 
Langley's followina-surfare biplane te seen soaring 
through tbs clouds Surmounting the globe Is an Amerl 
tan eagle holding the wrealh ot victory In itr beak 
The globe roeta upon a whirl ot clouds that rises from 
a base, from the aides ot which spring wingod 
horses carrying riders tbiit bear aloft olive branches 
This beautiful piece of silver was presented to tbe 
Aero Clnb of America to etaud for tho higheet achieve¬ 
ment In aviation tho world over At the time It was 
given, two yean ago no one In America, with the ex 
ceptlon of the Wright brothers had made a flight In 
a heavlePthan-air machine, and the fart that these 
two aviators had at ioat conquered the air wss not 
■enernlly known It was st first proposed to hold 
competitions at stated times aad places for the 
Tro^y, but this wm found tmpraoticabte, so that now 


required It was only ended because of Iho 
fresh breese lliiil sprant. up and slso Is^ 
<aiiH« Mr c iirllsa feared his fuel would 
glvi out and be would not be able to land 
wllhln ton meters I32KI feet) of the start¬ 
ing line aa requlnd In the rules lie landed within 
287 feot of the Ilnc 

Mr rurtlssM euccess In flying double the distance 
required lu tin Bennett Cup race and the fact that 
the duplicate nischlne be has bulll to compete hoa a 
larger motor gives bira a good chance of lienllng 
whatever speed) French iiinnoplaiins may lx < ntered 
against him In the race at Rhelms on I bn J9ili ultimo 
81x of these machin 
and ono aantoa-Uuma 
entered In the Krone 
on August t2nd 'Tbi 
by England France at 
and America Some c 
this aviation week are 
Grand Prix da la Chanipagne (830 000) for luugcxt 
ronttnuons flight, gpeed test prire 184 000) over dk 
tonce of 30 kllonietera, height prise t88nno) for greni 
set altitude In excwiM of SO meters spe-ed price ($.’ nooi 
for tbe fastest clrcuK 
prtxe (82,000) for i-a 
posssngers 10 Idlomate 
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THE Bl&Tm IH AVOTtT. 

"AT tbe hot weather of mtdiam- 
ner ahould be an aalronouieiil 
ihenonArnon bardir eeema pea- 
Ible to any one who la not an 
latronomer Still uveryone can 
letermine by direol obaarratlon 
bat the h<at cornea from the 
luD and ahould be greateet 
ehen It rIeoB higheat In the 
jky, and ahluos on iie for the 
liingeal time and It li eaay to aee how the itored up 
linal of (uriy summer la tarried on ao that the maxi 
mum tomperature talla, not In Juna, but in July or 
August 

IJiit tthnn we aak How hot niual tho sun Itaelf be, 
III nider to send us so mueh heat at Its enormous 
distance’ the astronomer and the physicist must Join 
III long and inn fill studies before tho question lan bo 
nnswered In tho Hrst place the sun’s temperature 
docs not really depend on Its distance at all If 
It was tnlce ns far off and twice as big It would 
look juat the Hume nud send us just as much boat 
What W« receive depends on how big the sun loots 
in I ho honvenB and how bright It rooHp is per 
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Translatliig bit rsatSts into Che «»|te moat tualUer 
In onr ordinary Ufa, It appaara that the heet whteb 
wo reoelTe from the ana (If dtreeUy orarhaed) per 
square foot woaM ralao tho tampantdre of a poiUkd 
of water 8^ deg H par mlanta. 

Only about half tbik haat rtaobas tha aerth’a snrfaoe 
(at aaa lerel) direoUr Tha i«i» la aheerbad In onr 
atmosphere and helps to warm it. Bran so, e man 
lying on the gronnd In tlia sun’s raya, and prsaantlng 
alx square feet of anrfaee to them, will raeelTa more 
heat In an boor than ie needed to ralao e gallon of 
water to the boiling point So it la no wonder ha la 
warm' 

Working out tbe oun’a temperatoro from his data. 
Dr Schelner Undo It to be li,9e0 deg C, or 10,740 dag. 
F, with an anrertalnty of about GO dag. 

Thia la, however, tho tempemtura which would give 
us tho observed radiation It the ann was g ‘‘pertaet 
radiator," and had no abaorbing atmoephere. As a 
mutter of fact all known aufastancea have to be heated 
somewhat hotter than this theoretical tamperatura be¬ 
fore thoy give out tha same amount of heat Also, If 
tho aun'a atmoephere stops soma of hla hast, tha radt 
at ion from, and the temperature of, hla ai.tnal lur- 
fsce must bo greater than tho mlelinuiis value here da 
termlnod How much allowance mnat be made la a 


(.un produce Complete 
a b seme of radiation 
would only occur for a 
bwl> at tho nbaolttto 



stundiird It Is found that 
thu aiuount of beat aeut 
out per square lu( It by 
au( h a blni k body do- 
pends iiol on tho paitlcu 
lar suIisIaulc bill only on 
Its tniiiperatiiri und that 
as the tcuiperntiirv rlsei 
the heat rudlaled Incrnnaes 


from the nlmoliitt rero DouL 'ng the lonperature 
luiruascB the ruillHtliin slxtoen limes and so on Wo 
can find by aitiiiil experiment how much heat a block 
liodj niiparemly ns large as thi sun sends us at dlf 
foreut tiiiip'r itiires and veilfy tliU luw (which bears 
the Iioms or Its dlisoverer Stefiii) The sun Itself 
sends IIH very muih more heat than a body of tbe 
aanie apparent slic healed as hoi as we tan got It 
but hy applying Htefan a law (wlmh lliere Is good 
theorelli il reuBoii to tnist) we can ustlmate how hot 
we would hue in heat our experimental body (If It 
could aland P I in Imllile the aiin’i condition 
Tbe iirnbli iii then reduces to the > xact meaaure- 
meut of th( heat we get from the lun This la diffl 
cult lietausi onr atmos.ihrre ahaorba a good deal of 
It and It Is hard to calculate how much By work 
Ing on a high mountain (so aa to have leui air above 
one) and measuring the heat which we receive from 
the SOD at different altitudes (that Is through layers 
Of air of different thli knees) the problem can be 
BOlvcd with a good deal of accuracy 

A very careful doteriulnalinn using delicate elec- 
triral apparatus to measure tho heat received haa 
been made by Dr Hchelner nf Ihe Potsdam tiniverally 
who aet up bta apparatus on a mountain In Swltiep 
land, at on alUtodo of 10.000 foot 
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matter of judgment Dr Schelner oatlmateo tho 
actual tamperatura Of tho anrtnee (If a good radiator) 
at 6 HOO deg O or about 18,860 deg T 
The highest tampereturea attalnabla by artUlBlal 
means (In the electric arc and furnace) are ahoot 
4 000 deg C or 7 000 dog. F 
Ihe eun's surface temperature, though higher than 
we can produce experimentally, la hardly of a dinar- 
ent order of magnitude What the internal tempara- 
turn may be we can hardly aven conjecture, for we 
know too little of the propertleo of matter nndar eost- 
ditlons ao far removed from onr ozperlenoe. 

THR BgAVRIIR 

Tho most characteristic of the sumroor oonstUIa- 
tions la perhaps Scorpio, which can now bo well ooen 
oil tho southern borlson. It to tho finest of the twelve 
xodlBcal conateltotlona, bnt wa never foBy nnltoe Its 
brilliancy for a great part of it rtoae bat a fsw da- 
grres shove onr bortoen As our Initial lettar Ohowo, 
tho resemblance of the eonateltotlon to tbe oieotaro 
for which It to named to remarkably good 
The great red htar Antoree to at the Seorpion'e 
heart llR head and clawa axtend to the convInoiiB 
vertical line of sUra fi, t, w (fa fact they oace ooeii- 
plod a large^iart of what to now attrlbntabto to Ubra) 
and the long, roenrvod tan iwoops down to tho hori- 


tm and on* with tho MM mm v bb 

called thaidMi^oa's Mlag? 

BoiWhl WltMoM atait art ootmrorthy i ttd A, 
are iak deabtoo, wb^ at* rooolvad Into 
tome by poivorMl toMnopM. Aataraa Maalt bap » 
elooo oomponloi. las tbaa I/IM aa brli»t w Ita gHi- 
maiT. and t«T green. This to one of the fiiMBt paiM 
in tbe heavana but to toe dJOenlt for aman t al weo p M , 
•nnlMs tha air to sMpUonOlly atoady a to a haltod- 
eys doubla thodfib bard to aoporato aioopt ott A vary 
clear nigbt, and one of tho oompoMato to a ^toMro- 
seepio binary, revortmlda fbr tho groat moM oad 
orbital Toloolty of tha two bright stars whloh oom 
pose It. 

To the toft of Scorpio wo aao Sagittarioa. with the 
famUtor "MUh DIppar” (oohipeied of tho Mars X, 
^ g, r, C ) magnUleant star okntda in tho 

Milky Way. which lie in this ragloa, can now be aoM 
at (hair beat 

Caprleornna with tha naked-eye donble a, to In tha 
sonthaaat, and Aqnarlus to rising on the toft Tha 
great square of Fegaans to abnoet doe east, and An- 
drmneda to in the northaaatarn horiion. Oaariopala 
to higher up, then Oephena, then Cygnne, nearly ovop 
head South of thto are tho Haall groopa of Bagltta 
and Uelphlnua, then Aquila, with the bright iUr Ab 
talr Vega to almoat ex¬ 
actly overhead, a aplen 
did mark for the aenith. 
Due weat to Hereutoa. 
then Corona, then BoOtee, 
with tha ruddy Arotnim 
Opbloobiia and Serpena 
occupy tho upper part of 
the aoutbwoatern sky, and 
Libra and Virgo tha low 
or UrM Major to In tho 
northweat, and Draco and 
Urea Minor In the north, 
above the Foie. 

TUR FLARRB. 

Mertnry la In eonjnno- 
tlon with the lun on tha 
4th, and to invisible dur¬ 
ing the fint halt of Au- 
guat Toward Ite end he 
can be aean just after 
annaat, but not aa weU'aa 
next month On tha 86th 
be to very near Jupiter, 
about 1 min aoutb of 
him, and ehould be easy 
to pick up 

Vonna to llkewlio oven 
log etar, netting about 8 
PM. On the efteraoon 
of the 18th ibo to In con 
junction with Jupiter At 
a P M they are but 18 
min. of ere apart. In the 
aaroe teleocoplc field By 
nlghtfeU In America they 
will have separated a lit¬ 
tle. but thair dlotanoe will 
still be leoi than tbe 
moon'a apparent dlemeter 
This cloae approach of 
tha two brightest planota 
to well worth watching 
Man to la Ptooeo, ris¬ 
ing atnat 9 46 P M. on 
tho lot. and 8 P M on 
tho SlaL He to vsir oon 
aplcnons, and will be an 
object of aasIdnouB ule- 
scoplo study, though hlg 
nearaet approach to us does hot occur till nut nontlL 
Jupiter to ovonlng star In L«o, oatUng about 8 F U, 
In tho middle of the month. 

Saturn to In Ptocea, about an hear out of Man, and 
rtow about 9 80 P M. <m tho Uth. 

Uranno. which poued oppeslUon toot month, to In 
Saglttarlna, wen ^laaod- for oburvatlon. On the Uth 
ho to In B. A. U h. 17 m. SO Sh doe. U dag. 44 min 
south, and to moving 8 a waotward an^ 16 a aeuth- 
ward par day 

Neptuns to ipi OemlBl, obsarvoto^ U at all, only la 
tbe urto morning. 

Tin MOOKi 

Full motm oeeon at4P M.oatlMlat,Uat qhortar 
at 8 A. M. on thk 8th, now moon at 7 P M. on tke IBth, 
fint onarter at UP M-outholHaadtaU moon 
onoo mdra at midnight oa tho 80th. 

Thamoim to naaiwt va on tha td. and fartMM PC 
oa tho 19th. She to la oonjuimum, *ith Xttya oa tho 
6fh. Saturn on tha Sfh, Maptuna oi tha iKh, Kumpcp 
on tha Uth. Jupiter oa the )7fh, \oaM oa tM IfitL 
and Dnnua oa the ITth. 

A (Mat oomet wu dhoovored M)- DaifW M ^ 
Priiicetoa (Tnlvnalty Oboervatory abpM 0a 
Jane. DetalU of ttg orMt gn not W g 
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Aftar havliig Mcnnd the tem^U in the proper correepotid to the outer Metlon of the flnlihed pteoe, 
ponltlon mU op oooe plMter of Puie, u prerloaaty w indlcetod In Fig in 


expUfiMd, end poor or throw It om the pnrtlr bullt'up 
eoio, at the loma thne taming the eplndle by meens 
of the handle The plaiter thoe added will adhere to 


Ae we are now going to make a model In pluitar 
ut the flnlebed place, the eldee of which muet not be 
Icee tlmu one-half Inch ihli k the template ae nhown 
mnat bo placed at leant onu halt Imh from the oater 
Burfncn of the Innor core After having adjunted the 
templati proooed to throw on the plojtor and turn ft 



the reaoon that In making three pleoea the liability of 
having an underent or overhang on one of the halve* 
of the mold I* entirely obviated tVhon two piece* 
only are made unloea the mold le cut or parted ex 
oetly in the middle there will be an iinilercut on one 
piece of the mold, which would prevent the mold from 
freeing itaelf from the flnlahed caat By referring to 
the dotted llnee In Fig 1, the meaning of an under¬ 
cut will be made rlear The dietance a la leoa than 
dletanre h and so the part c can not be retnoved The 
matbod of making tble outer mold Is the same aa was 
UMd tor making the outer mold for the square form, 





Hr. lt,-THX OOU KADI IS lOTim phoii. 

Indicated In Pig. 17 The tapered center of the core 
i>, ohown In Ftgo. Id and 18, should bo mode fliwL 
The fbundatlon for tbla ean ba mode by winding 
around tho eplndte In the box ohown in Fig. 17 cheeie 
olotA or moaqulto netting which boa previously be«n 
dtp p e ^ In n thin ‘'mixture" of plaotcr of Paris. After 
ligv&lg prefiared the iplndle os above a template 
•tentd be out from a piece of tin and aoeurod to the 

a m ohown Ig the plan rlow. Fig 18 The tin tern 
ohoqKl bo miuntaa on a ptooe of wood, to give 
H dfrOUgtkt and tho vtood In tom ahould be escured 
Ir ihBon poiltlon on thO box 00 shown ThU 

tahpiKtg ohoold h* not the proper dMaace from the 
-Odi^ of Ihf ephHUo. 00 that on turning the eplndle 
tha of tho eof* produeeii irin ho of the exact 

^ tl»W M IwHoptrt Of ft fig: 1«. 



Ill rig Zl HDil cast the plai- 
(I In Hu Inal iirllik for wjuarc 


Fig It -nXPLATX FOB IRBU FABT OF COBg. 


and aeiured to the box 
of the (crt* care being tal 
poaltlon from the cciitcr 
diameter of the out aide 


i was done for the center 
n to locate it In the prnpi r 
>t the aplndla eo that Iba 
r the i-oro will lurrcsponil 


excepting that as shove stated there are three pieces 
Inateod of two to be iiiadc 
ITio poelllon ol the modeler* clay and tbe varloua 
■tope In the conetruetJon of tbs outer mold Is clearly 
shown In Fig IB Shellac and oil the edges of ea>h 
aeetloa before coating tho next The eldea of the mu- 
creta or cement laat If tho object la of any elxe at all 
ehOQld be at letat one-halt Inch thick, and therefore 
tbe core, which la to be rompoaed of four jilecea, a* 
ahown In Wg 16 at A, B. (7 D ahould always be at 
least one Inch aneller In diameter than the Inside 
diameter of the ontaide mold The flret step toward 
making tbe core le to secure a box and fit It up aa 


to tho desired diameter of the Inside of the flnlahed 
pltvo to be made 

Proceed to pour or throw the plaster mUluro on 
the (enter of tbe cere, which haa already been oiled 
and keep turning the spindle until the plaster baa 
been built up and w raped off by tbe template and Ihn 
desired form produced to tbe outer surfacn of the 
coro Smooth the surface off, ss was done with tho 
Inside of the core or cone, and sliollai and oil It well 

Now reineva tbe whole from the box by llfllng up 
the tin stripe 1 and 2 In Ftg 17, whtih hold Iho spin 
die In place and part tho Inner core U from the outer 
aecllon of the core by Jnrrlng tho end of the wooden 
eplndle lightly with a hammer The next step la lu 
cut the outer eaettons of the core which Is now In 
tbe fonn of a continooue ring Into three iilocoa This 




rig !• —tbhflatb fob flaitbb bodil. 


I an lie done with an ordinary wood saw, the thinner 
the blade of the saw the belter One water on the 
taw blado while cutting ae this will prevent 11 from 
binding Be sure to cut the nectluns as shown In 
Fig 18 Tho ooftlon A must be wider on iho Inner 
clrcumturence than on the outer as shown Now 
aseenible the three pieces Into whli b the outer section 
of the cone has been rut around the Inner section of 
tho core », ao that they are again lu Ilia same poal 
tlon os shown in Fig 16, fastening them 
Then place the corn as osaeiobled In the box again 
care being taken to gel It Into tho samo position ns 


fig. fo.—m FxmHXo FLAini kodil. 

before ramorlnc from the box, eecnrlng It la place by 
placing the Hu atrlpa 1 and 2 over both ends of the 
eplndle aa before Shellec and oil well the outer por¬ 
tion of the core Ofstn and tben set In place on the 
box a tin Um^ets mounted on wood and shaped to 



Fig 88 -HEPS IB BAKIBO A BOLD FOR A VABE 

One med net conflne himself to siralaht-Hidcd r 
jeeta as mold-i for pleciw embodying (tirviil f iHIni 
etc can also be made by following the generil din 
tioiis glvcTi for the mold just descrllied tin only d 
ference being In the aliape of the leiiiplatex uu-d 
will therefore bo unnecessary to go Into dr tulle ai 
how to nial« a mold for a vsse slinpcd iih sbowii 
Fig 22 08 the Illustrations whbh show tliu r (tin 
steps, will make It clear to one who has fnllo ' il H 
piwvlons dlrertlona clonely U will b« iinilio' bo 
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of a Hinalkr diameter than the (reateat Inaldo diam¬ 
eter of the pleee The main thlna to guard agalnil, 
therefore, In ranking the mold for Ihli piece la the 
core Care raiiet be taken to have the diatance R 
ahorter than the diameter of the Inalde core or cone 
C If thia In not done It will bo Impoesible to got 
tho con out of the ftnlnhed oaal It diIeIiI be well to 
Btate the prugreaalvR operatloiia III tbo making of tbia 
mold I liny are hk follown PIrat make Inner core 
01 lone S.iiind build up outaldn tiart of core Third 
riiii(>\e iiiiiulde part of lore and cut Into plecoa au 
Iliumn hourth, reaHeeinble con and plain In apin 
■ling box hlfth build up and turn plaatcr model of 
piece In be t act Sixth remove nil pliM-ee from apIn 
nlng box and laat onlaldo muld seventh laat caae 


A painter or any other meelinnir la aometlmea called 
upon to point or repair work which la very unhandy 
to reach Perhaiia a ladder la to he aupported In aome 
manner u|>on a alaiitlng roof of a nbetl or other build 
log Such a laae bappened very recmlly whan tho 
following ncheinn wna adopted by a incihanli with 


The pinie H wna about fl nr 10 Im lire uld< 
0 Ini hee long before tielng bent 1 he grip 
peak abould not lie leiia than 6 or R liiihei 
ood or working ladder C wan luppurlcri i 
ludder A hy an rxtenelon leg 1} muili of 
ber of tough quality The foot of tlila I 



Much of thie I an b 
(up lueh aa ahimn Ir 
i-oiialeta of g cup of II 
mnehroom-nhaped valv< 
neat at E Tho Btem 
bole V In the bollnm 


arranged that the (torn of tbo vnlTo la raloed iltgbtlr 
ae the oil cup coffloo to tbo top, tbua allowing a mnaU 
amount of oil to paM Inaldo tho ntlre and dow down 
the Btem The reoalyteg enp ebonld be UM with 
horaehalr, to rnb oil the neceaaary oil from tho atom 
The oil flowa only when tha angina rnno, and In 
proportion to the ap^ of the engine. 

No Umo la kMt nor oil waited In ehntting off the 



a plate B Ixnt In the Hhape of 


AVTOHATIO LtnBtCATniG OV? 


BOW TO nmiT A LAOim OB A gLABTIBS BOOB 


hhajied ii« ehowii In detail to fit agalnat the roiinda of 
the ladder on the roof A plate K furnlabed with a 
nuuilmr of holea for a couple of II bnlta V waa aerowed 
down to the leg n The holea were etaggered and 
apaied Inihea apart on each aide allowing adjuat 
mnni of 1<4 Inih each way to aecommcMlnte differnul 
(dlih of roofa I he dlatuiiio apart of aach (Toup of 
hoiet III the plau F atioiild equal the dlatann apart 
of rounda of ihe ladder iieunlly 1 foot ao that the 
rniinda of the ladder will b(<nr on the H hoUa which 
ahonlil In drawn up tight when the proper ndjuatinent 
haa been made 

If the exlenalon leg wna mode of ateel of amnller 
diraemilon than the timber one fnmiahed with a 
■harp i>olnt O to athk In the ahlnglea of the roof, tha 
ladder A and book, B lould be dlapenaed with 


In luhriratlng Ihe nu Iprocating parta of vortleal 
enginea there 1 h conalderablo waalc of oil and tho 
lamp with dangling from the end of iho oil pipe forma 
0 isillector of duet and grit, wlih h la carried to the 
beuringi The wnale of oil la principally through tho 
fart that when the engine atopn Ihe oil rtlll contlnuea 
feeding and dropa Into the rraoK pit rather than Into 


Hupply when the engines are aecnred, and the atom 
can be eaally wiped clean of all dual If It haa remained 
nimaed for aome time 

Thla tup could be lined on horiiontal enginea by a 
alight modtfleatiun of the stem, but on verttral marine 
enginea as on tugs where the englae la run Intermit¬ 
tently tho writer haa seen It do good lervlce and aava 
many times Its coat In oil, labor and hot bearings 


A amnll dlrcet-eurrcnt motor such ns can bo pur 
chaoed for about a dollar will operate In varloua waya 
an an alternallug-tiiiTenl tnofor These mothoda of 
operation are not recommended tor regular une but 
they aerve aa ex( client experiments wltb alternating 
curreotn 

A aerlea wound motor wltb n threo-part commutator 
la suitable Owing to the variety of su(b motor* on 
the market only general dtreetlona can be given here 
leaving the detnita to tho Judgntcul of the exi>erlmenter 
It the motor In to be connected to an alternating-cur 
rent circuit of aliout 110 volts It Is nenesoary to have 
some means of limiting the currant passing through 
the windings. The diagrams show a lamp rheosimt 
used for thla pnriKWe The rated voltage of the lamps 
should not he lean than the voltage of the ctreult for 
the realatance of the motor may be ao low that the 
lamps will receive almost the full voltage of the aupply 
nnd they would then be burned ont If made for a lower 
voltage A rheostat enabling any number not exceed 
lug ten of lA.cnndlc-powrer carbon lllamont lamps to be 
cunnw ted In parallel la large enough In determining 
whether tbe wiring and fuaos through which the cur¬ 
rent la supplied have siiflleleDt carrying capacity re¬ 
member that each lamp takeK about Mi ampere when 
■upplled with Its rated voltage The current par lamp 
will be loss than Ibis when the motor Is In series with 
the lamp rheostat. 

Hake tbe connections to the motor with all of tbe 


It la onaiioetotl to ■ bottorr «hoo nut ao a 4rMot««r> 
root motor (ffoo n* l.> Tb rtroroa tho dHooUen of 
roUtlcm truuqpoah tho wlno ooB ho rtta th tho hnth 
hohtori, aa would bu dooo to mono It wboo OffoOttloi 
wltb dlroot ooTToat 

A repolilon motor eonslsts of a ototloiMry bold mar 
not, througb tho wlsdlog of which alt^oatlng eoilroat 
l> poonod. Tho onnatoro it ilmllar to a dirnebodirmit 
armature. Instood of tho two bnishos, or. In larger 
maohlneo, tho two oats of brndboo (eorreopondlng to tho 
pooltivo and negotlvo ntg of brnihoo In • dlroct-oorront 
machine) being Inaolatad from one onotbor, they are 
connected together To run tbe motor ae a repolilon 
motor, it will be necoeeary to sblft tbo bnuhei until 
the proper position for operation Is brand. It tho 
brusboa supplied with the machine etn be readily 
shifted then they may be oonnectod together by eon 
necting a wire to tbo two brush boldero. It they can 
not ho readily ebittod, ramovo tbem and bend a piece 
of copper wire Into tbe shape Hiown In the diagram 
(Fig 2) so that It can embrace tho commutator and 
touoh It at diametrically oppoilte polnti. This wire 
acts aa two brushoo connected to one another, and for 
experimental pnrpoeea may be held In place by hand 
After the brushes have been arranged, pass enrrent 
through the Held winding, ti nbown in Fig I, nnd vary 
the position of the bniibee until the motor runn 

Tho Inverted repulsion motor differs from tha re- 
pulsion motor In that the alternating current la nup- 
piled to tbe armature, and the fleld winding U short 
circuited To obtain this motor (Fig 2) oennset to¬ 
gether the two endi of the fleld winding and supply 
current to the armature. As was tbe cone wltb the re¬ 
pulsion motor. It Is bore necessary td shift the bmshes 
until the proper position for operation In found If 
Ihe brushes supplied wlib the motor can be readily 
shitted, supply current to the armature through them 
Utherwlaa. tha current may bo supplied to tho arma¬ 
ture by removing the regulor bruiheo and preaolng tbe 
wires carrying the onrrent against the commutator at 
two diametrically opposite points, shitting them until 
the proper pooltlon for operation is found The re¬ 
pulsion and Inverted repulsion motora are reversed by 
shifting the bruehee. 

In the single phase Induction motor enrrent is sup¬ 
plied to tbe stationary winding and the revolving part 
consists of a winding having short«lreuited coils, or 
else a squtrrel^ate winding 

To obtain tbe Induction motor wrap a few turns of 
wire around tbe commutator, no that each coll of the 
armature Is short-circuited Run without brushes, 
supply current to tbe fleld winding only according to 
Fig 4 Unlike the other motors here described, tbe 
single-phase Induction motor Is not self-starting unless 
special devices are provided to make It so When 
these devices are absent, as in tbe case here the motor 
will run equally well In either dtrsctlon when once 
started Start by giving tbe shaft a twist with the 
Angers or by wrapping n pteca of string around the 
shaft and rapidly pulling It off. 

For the theory of these metore, and also the modi 
flcstlons In construction used to secure better opera¬ 
tion oonsult textbooks on alternating currents 

BinOB FOl lUOTIBG BXOXllf WOOB MUWI. 

nr n B smoun. 

For tho post flfteen years I hsvs succeestully used 
a tool for the removal of broken wood screws mode 
00 the same lines ns tbe soft brick pipe drill shown 
In Handy Man s Workshop of February 27tb, 1009 


o 



(Compnnylng nketih It 
il shspc having Inside a 
ilnh Is ground to a tight 
Hcn through a clearance 
(lip When tbe cup Is 


T^..,V_V.. V -r -r..T:;,..T- . x x t . x — , — ^ 

Lwmp PknxVei lamp Rkssstat lamp Rkaaaeo*. Lamp Pkaaatat. 


Flq.a. Plj4i 

BueiAH or o offff Anow rot m umnniTC. 


0 many lamps that the motor stuins en moeselvo that the pipe ihould be a trifle larger, l 



flilad with oil the roushnmm vnive prevents Its flow 
Bs long PS the engine Is at rest 
The cup Is placed directly over the oil cup which Is 
to rocetvs the oil and which moves iii a vertioal direc¬ 
tion By mesne of adjusting screws Ha height Is so 


speed or temperstnre 

or course a sullaUo etep-dowa tronaformer or a 
artance coll may bo used Inetsad of a rboortat. 
When the motor is In proper oondltlou to eperah 


clearance and In cooe the lerew ehonld not have been 
nm stroigbL Any pieoe rt braie or ateel tabiBg eon 
be need, while etaal Is better, mnai la mm reAdthr 
ohUlned. After the teeth gre ffled, hmd every after 


I direct-current oeriei motor, U may be operated oa note tooth wit*a trifle for eleoranee. DM tftis tripe 


an alternating-current aeriee motor With the ena^ Wt and bore ont the 
tioD of innsrting the rheostat, tho motor |g eomisotsA plug sAA yon can mn 
to the altematingourrsat oirentt In tbs snao way that lag tfts M ooe hid bt 


ont the broken off anrsiw Otae In « 
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Itun Willi* fuuuiKAtHtle Ol* runlrllHiUfiiialwIII nolni rpnju *t 
InUao. Aconital uritclo* will bepul roru rqiiilar •pwraiw 


UUIOTB oulinu. fUOHT 

HMory li oiaklng fast thme daya In tho world of 
af-ronnutlrH and th« dntniallr night of Blerlot airiwa 
the hngllah Channel haa eat a mileatone of progreaa 
whirh muat forever he niLinorable No one aurely 
would be ao unjuat aa to belittle thia great perform 
nnia by referama to earlier and longer nighta over 
the land In point of risk and daring that bold, early 
morning daah arroaa the Channel atanda In a claaa by 
llaair quite apart from. Us apoLtarular featurea 
there ara aerloua roasouE well underatood by the aero¬ 
naut, why a flight arroaa a twenty mile arm of tha 
aea. edged on either aide by rllffe huiidrede of feet In 
height la a more haaardoiia undertaking tban a flight 
In a (loaed rircia over ihoaen ground or even a 
airalght-away dash arroaa rounlry between start Ing 
and alighting plarea which have been already selected 
In a land flight the aeroplane rluea gradually from tha 
ground the height at which the aeronaut will travel 
la a matter of choice and It may be attained by grad 
uol ascent So also In landing the deacent In a nutter 
Of gradual lontrol In thu i roes-Channel flight how 
ovar, tha asroplaiilat Immediately after the start tnuet 
launch bimneir out from cliffs several hundred feet 
high and find the dlatauce between hlineelf and the 
earths aiirfaia Increased aiiddenly by that amount 
Should hie motor full during the twenty one-mlle 
stretch of tho roume he inuat forthwith make a awlft 
Hwoop Into the aea where In uplte of the fai t that 
I,alhuni haa twice been rewued the rlmncra of dle- 
aaier are very great Indeiel The speed of thu aero 
plane la so much greater than that of an sllenduiit 
torpedo boat that the latter la quUkly left behind 
and when the aeroplane la once In the water It la 
merely a question of the flooding of thi hollow wings 
and cent rat body, before the weight of thi motor 
tanks and rhaasls to aay nothing of the operator w 111 
aubmerga the whole machine 

The Wright brothara have deairilied In a paper be¬ 
fore one of the technical im Ictles the great agitation 
of the lower strain of the air lauacd by the uneven 
surface of tho ground where treee hllle biilldlnga 
and other obetriictlone raiiee the sir In i-ontmt with 
It ehonld a wind bo blowing to roll In billows and 
swirl In eddies In much the same way an the waves 
break on the shore or as wntei Is throwu into lommo- 
tlon when flowing In a latarmt over a rocky river bed 
Illerlol eucfluiitered these atmospheric hlllowa as he 
► pnaaed front sea to shore altote tho lofty cliffs of 
Itoter where his mat blue wns dostrlbed ns having 
Ison ill Well \lolpntly fnim Its true lliii of night 

Till fstl that the first mnihlne to rrnss the Channel 
wan It inonoplaiii has raised the prestige of that type 
lliriiiighoiit Ilia < vitcrmicntnl work Blerlot has made 
iiliiiimi ixiliisWi use of the nioiiu|i|iine and ilthough 
iiiintl> 111 has ilniio soiiii. work we believe with tho 

Mploiie till full that he selecleil lilh faiiirltc machine 

fill till aii-nl iciiliire would aieiii in Indicate thiit he 
iMigiilers II UI leasl at the iin'sinl stage aitpcrlor to 
a iiiitltl plaiu nier On the othn hand it ihoulil be 
ri nit inliereil ilinl the olhtr iiotiihli am leas of tills 
ti.imnrnhlp will In the lilatort nf avlnllon when a 

l|i|1it 111 I hinir I. niliiiili I A a. i nnda with a pna 

‘iiii.ir (Hill (I spciil lost of Id inlleH across country 
VIII made lix Orvllh Wright In the government testa 
III I nrt Mitr wae inhleved wlih that biplane typo of 
inaililiip with whith the brothers ushered in the era 
rf piiiitliul ueioplnne flight 

OBAISSVk OT THI HlfDIOIl rVITO* MATAl PAHAOf. 

' Of the manv Imposing pageants that will lend In 
lensl and dignity to llw Hudson hulton Olebratlon 
tbaanoat notable will be the great naval parade with 
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w hit h the week of featlvltlea will open It la dlOeuit 
lo aay whether this stately procession will be richer 
in hlatorluil or In contemporary lutereat. The pres- 
(lice In the van of that stately column of the ‘Half 
Moon and the Clermont absolute replicas, as they 
Bie, of the quaint llllle Balling craft of Hudson and 
ot Knlton s epoch making atsamboat will In Itself 
form an atlraitlon that should prove aufflclent to 
thaw liuiidrcda of thouiands of patrlutli lovera of 
tlulr toiintrys history to the ahorus of the Hudson 
Ulver ^nl without disparaging the rhh historic In 
terpst ot these two teaaela It la cectatn that the apec- 
tiii itlnr we had almost said drnniallc element of the 
inival parade will be furnlahed by the vast assenihlage 
of modern warsblpa which gathered from every naval 
(oiiiiiry of Importante in tho world, will fallow In the 
liiitl of tho two veseala ot 1601) and 1H07 

So BiiKeaaful have been the efforts to make tho milt 
tary features of the naval parade worthy of the ocia 
alon that It is now cArtaIn the fleet of warships will 
be the largest If we except the rendoxvoiis of British 
hhips In the Bhigllsh Channel that has ever been gath 
ered together Including the foreign representatives 
there will be eighty war venaeta, and of these, flfty 
three will fly the flag of the United RLalee The 
donilniiiil feature In the Viilled fllatea fleet will be 
tha alxteeu baltleabtps whleh last year made 
the (Inult of the world It la to be hoped 
that among tha hattlaehipa will be the Bouth 
Carolina and Michigan ’ the first vessels of the 
Dreadnought ‘ tyiM to bo built for the United States 
levy An effort ahould certainly be made to plate 
these veaaela at the bead of tho naval sMtIoii The 

other battleships ot the fleet will poamtaa apetlal In 

It rest from the fact that they wilt appear with tha 

rnrloua latticework or baakat" maatE with which 
the ships of the North Atlantic squadron have now 
been equipped Tho fleet will come down tram the 
rendexvoun off Provlncetowu Cepe Cod, where It Is 
now engaged In the aiintmer maneuvers and every 
ship will be In the very pink of condition and tunsd 
up to the highest pitch of excellency In training and 
equipment As tbs trowda look upon this stately line 
of battleships they will be able to more fully appre¬ 
ciate the eiithuelaam wlilih It awakened In tha various 
ports throughout the world At which a call was mads 
V'eltcwlug the battleabipa will be three of the latest 
niniored crulaors vessels GAA feet In length and of 13 
hliote apoed the three aroiil rriitaers ot the apeed 
tilala of which lo much haa lately been said and writ 
ti n the fastest ot wbicli ara good for 35 and 36 knots 
maximum speed The torpedo-boat division will con 
tain twelve torpedo boats and four submarines As- 
aorlaled with these will be the two cruisers Dixie 
I nd ('aattne whose duty It la to oit aa mother 
ships to the Biiiall craft The rest of the naval fleet 
will be made up of the tender Yankee , two supply 
ships, Celtic and Ciilgoa' the repair ship Pan 
ther fitted Internally with forges and a lomplete 
iiiachtiio shop besides seven colliers and a tug and 
toriM do vessel The total number of ships In the fleet, 
as given above Is fifty three and It Is possible that 
• irtatn auxiliaries will be added before the final Hat 
'a made up 

Not only will this be the largest collection of war 
yt-saels eior assembled on this aide of the Atlantic 
hill It will be the largest fleet of an Inlematlonal 
chanttler that has yet been gathered either here or 
In Htirope England will be repreoented by four 
armored t rulaerE the ' Drake,” which It will be re- 
inembered was the flagship of the Atlantic squadron 
which visited this country a few yeers ago under 
Prince Louis of Bottanborg tho ‘Duke ot Eidinburgh’ 
and tha Bloik Frioco two ot the latest of tho pre- 
Drsodnought” armored orolsera and the “Argyll,’ a 
smaller armored cruiser of earlier date This aquad 
nut will be under the command ot Rear Admiral 
Hamilton The Oermon governmont bos notllled the 
Deparlment that It will send A squadron probably of 
four veiuiels under the c-ommand of the ranking offl- 
ter of the aemuin navy Admiral Von Kalater This 
squadron will probably Include tho four powerful and 
modern i rulaers of the Scbariihnrat ’ and Rood" 
rlaases and they will afford visitors to the lelcbratlon 
an epporl unity to aee some of the latest Oermon crula- 
era prior to the Introduction of the Dreadnought” 
type FrniKe win send u oquadron of battleshlpa 
muler an ndmlral of the navy The flog of Holy will 
flv from the rrulaer 'Etruria' and her cadat ahlp 
Aetna The Nelhcrianda will send tha irulaer 
Uirrrbt fa part of wboaa crew will roan the Half 
Mcon I and probably two or three other war veasela 
It ts also expet ted that Bouth Araerita will be repre- 
BcDted by five warahlpo, and Japan although she will 
hare nn vessels In the parade will send a mambar ot 
the Roval Hoube Prince Kunthlko of Kunl, to act ai 
the offlt lal repreaentattve of that country 

uwnt umsTi bxtck. ‘ 

The andden death from Apoplexy at lila home In 
Hnstlnga-on Hudson N T on July 17th of 
Lelferta Bnck has removed one more ot the rsco ot 
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bridge ongliwert who by thalr work during the pgat fnr 
docAdea have made AmerloA tamona oa tha omiiitiT at 
long-span brldgsE Mr Buck who was boat kaoWh la 
this city as a former chief engineer of the Bridge 
Department New York, waa born in Canton, New 
York, In 1837 Hla early solioollltg waa recetvad in 
the Canton Academy which bo loft before the eoni- 
pletion of the conrae to aorve an apprentlrsabip aa a 
niacblnlit In ISlit ha entered St Lawrence UnWenIty, 
lut at the onlbreak of the war, two yeara later en¬ 
listed aa a private In the 60tb New York VoluntoerE 
After serving through the war he waa muateced out In 
1866 with the rank of captain He then entered the 
Henaaelaer Polytechnic Institute from which be gradu- 
atod In 1868 7'he early yean of hla engineering prac- 
tico Included some notable work In Peru, where he 
was roniiei.ted with the construction of the tamona 
Verugaa Viaduct on the Lima A Oroya Railroad In 
later years ha replaced this bridge with a cantlloTer 
structure He also built a suapenslon bridge over the 
Santa River In northern Peru After hla return to 
the United Btatea In 1873 Mr Biiik entered the Me¬ 
chanical Department of the llllnala Central Railroad 
One of the works with which hla name will always be 
honorably aaaaclated was the rebuilding ot the Inter 
national Bnspenslon Bridge at Niagara FallE Flrsl 
reinforcing the anchorages be gradually rebuilt the 
suspended structure and replaced the atone piers with 
alael towers the whole ot tha work being done with 
out Interruption of the tralBe In 1881 ho becamo real 
dent engineer of thi Central Railroad of New Jersey, 
and hla work at this period Inoludos the conatroctlon 
of a number ot truss btidgaa.of the Northern FtLlflc 
Railroad and large bridge acroag tha Willamette tlltsr 
In Oregon Two ot hla flnaat structuraa are the ateal 
arch which took the plauo of the old Clifton auapen 
rion bridge at Niagara and the itael arch railroad 
bridge acroas the river at tbs head of the Wbirlpodl 
RapidE In 1896 be was made rhief engtaaer of thia 
Bridge Department, and becama raaponalhla tor the 
(oqatructlon of the Williamsburg BrIdgE the longest 
suspension bridge in axlstance Mr Bnck was a mem 
tier and dirsotor of tha American Boclaty ot Civil Bngl 
neera a memhar of tha Loyal Legion ot tho Military 
Service Institute of the Burnt BOclety, and ot the 
Engineers’ and Century clubE 

AB ABTiavi xBoniartinA 

A quite recent record of tha aggregate resnlta of 
the Investigation of tuipyii statM that Berlin, through 
Ita fortunate acquialtlon of certain of tbeoo documents 
has coma to share a charlabed pracedanco A tato 
number of the Bltxungs-Berlcbte of the Berlin Acad 
I my speaking especially of the papyri In Oerroany 
says Hrat we had the Persians of TImotbeos, then 
Ihe Didymoa commentaries on DemoetbeneE together 
with many other fragments of Oreek poetry and prose 
and to-day we have a very remarkable text Indeed It 
la written on a leaf that formerly waa wound around 
■I miiinmy It was unrolled from the body without 
rMpIvIng the allgbteat Injury Through the style of 
the letters used on It It la tracod to the second cen 
lory B C 

In the text mention la made In formal order of 
Icgialators painters sculptors archlteota, and met han 
Ice Only the moot prominent repreaentatlves ot the 
profeaalona and trades have been selected and fre¬ 
quently the particular achievMnent la stated to which 
the repreaentatlve owes his fame Following thoae 
the seven wonders of the world the largaat lalandE 
the highest mounlalna the longest rlvera and tho 
innat beautiful fountains are oaumeratad 

Tha text which la concluded with theaa, la only 
an extrait from a larger work which In Its turn, to 
Imaed on the results of Alexandrine Inveflttgatlon 
How fragmentary the tranamlaalon to ua ot tkeae fe- 
suits formsrly waa la shown by tha fact that not a«I 
dom wa read maiitlon of new texts and of new men. 
We ara told for Instance of a certain Ph(iinlcla)i, 
Abdaraxoa who Is said to have prodnood the ehjecta 
of merhanlcal art found In Alazandrto. and of ono 
Dorinn who Invented an engine of war that bore tho 
appropriate name The Ender of War 

The greatest slgnlflcance of tho now find lias In 
the fact that It aaaweie the question, what men In 
antiquity were known aa claaslca In tholr art, with 
new and authentio Information 


J^rcordlng to press dlspatcheE an Inventor named 
Prank Ruasak baa dovluad a machine for tha benaflt 
of that large public eager to hire a pook for a few 
hours' reading without the tronbla or going to a el^ 
ctilating library These meeblnse are said to bold 
ten or twelve bodkE and display their titlot ao that 
they can be read without boing removed from the 
caee This case opetaa only when a oerlaln eolP la In¬ 
serted In the atot ee the price of hire Anothor isoln 
la Ineertefl In another atot u the prlpa of the bodi. 
■bould. tho reader desire to keSp It Tha tniwhliieb 
ere to be distributed 4a holelE tratne, and aeaalde iw- 
sortE and whorever there to Uholy lo he a demand for 
books to while hway an hour or twm 
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j l i tMt i ydUfrar awi» 

<«fw« lA Oi* OitalM tovMi. NOMttj 
hx ■Rtmwt. iriOtk irtu tatm Mat* 
iXBft Wlttntftm Tlw taantl 
wtMM tatnaw U ttk bUm U loiftb Th* 
■CrvilX Itew at tM» ;»alM o{ nuattat dlflared « U M 
4)^ 4M toot In nllfiiiiioiit, mwl 046 toot tn dlo- 

P n y i> yoo«OP*t tb« IHttatmiv A Uko Brl* Rail 
nM >M Man tMtlni a ear «lu«l that «aa dealcnad 
kx iko OhM walimr of Uta Oaneglo Steal Company 
AltlioiiSli tko PlttBbnv A lake Krle Rallroml carrlea 
an moanally HenTy Mckt traOr the wheel has etoed 
at) aa wall ondar the trytng aarrloe that the eompany 
baa annoanead that It wUl baUd a ISOOOOOO plaot at 
R e meatead t» the earlaalee manutaotare ot the new 
wheat 

Rahww hae Ji that another long etep forward haa 
ban airiida In the art ot armor pUta manutactare 1( 
la Matad that the now plate which la fabricated from 
a iteel alloy eoDblnea great tooghneaa with extrema 
hardneai ot face and that In a taoeat teat a eimh 
Plata atopped a Mnob capped cxploetve ahell We 
doubt It bttt If It wee done the new armor moet be 
eeen more enporlor to Kmpp armor than Kmpp amor 
la to that made under the idd Harvey patante 
Dnilnp the month of Jane the total excavation on 
the I'nnama Omni waa > 86E 791 enbio varda which ta 
eUgbUy lea than tba total for the mouth of May Tha 
mean ralnfnll waa 1188 Incha for the month aa com 
pared wnb 9U Inrbw In May There were 866 968 
enbte yarda of material placed In the Oaton Dam and 
16668 onbic ynrde of eonerete were leld In the door 
of the epltlwar 

edeeatage ot having the White Star Line eteem 
era call at Holyhead was ehowu on n recent trip ot tho 
Cedric when mtile and peeaengera were landed at 
1 to P U and reached I^on at 7 tB P M Thoee 
pa a en g ere who went on to Liverpool wen not dlsem 
berhed nntti 10 P M being detained by Hie atate of 
the tide la the Haney Tha paieenger* who landed 
at Kolyhaed therefore narhed Londoti three houra 
before their feUow peeaengen were landed In Liver 
'pool 

So tepid has bean the extension of block algnallng 
on the llnw of the Pennsylvania Railroad Company 
that they have aatabllehad eignal schoola to train men 
eperlally for tba eignal servke Apprentices serve 
n three years (.onra Tbs Ont tear Is spent In 
racobantcal work with the cxinetnn tlon gauge the 
settmd year In the offloa of the supervisor of signals 
and the third year will he devoted to outside work on 
electric and other signal appllaaca 
Some idea of the aoale ot the Hndeon Fulton river 
parada may be had from tho (art that over HOb vasaele 
hig ood little are expected to take part in It The 
Atlantic porta from New Bngland to Norfolk hove 
been drawn upon for rsintoroeraenta and It Is stated 
tbat not a single Itooised passengar stsoner remains 
unohartered (or the opening day Baptember 36th 
Another ibooking submerlne dtaasler haa happened 
this Urns In tha British navy Tbs crulMr Bona 
venture wm conveying a flotilla of eight enbrnarlna 
when the cargo steamer Eddyetone ran through the 
flotilla ramming the aubtnarlat C 11 and landing 
her to the bottom Of the sixteen men In the lub- 
meiina thirteen were drowned A similar accident 
oeenrred a few yeara ago off Portsmouth Bngland 
when a submarine was struck by an oulhound liner 
wblrb Doming up from nstem mn over tba craft end 
•ent It to tba bottom 

V Mmty ■ndiea could have come back In the 
46eb lagt week and eeen tbo Half Uooa ’ or rather a 
Bodara version of It, lifted bodily from the deck of a 
ftanmor by a floaUhg derrick and lowered Into the 
wpitor. he would havo renlleed what gnat etrlda have 
been taken In marina nrohltectnre during the three 
oaoturtoi whieh have aliiMad alare bis tragic death In 
the waters of Hndaon Bey The Half Keen looked 
nan oven holds the navy yard tnaa, and lenfarlng 
men, u they looked nt tbo tiny emti. eonoelved a 
Ulh vopoet for tbo eoniuo of them ggrly anvtgttm 
iRsntmtttl^ thOBaatvM to the perOa of long voyaga 
OTpr botstoroiM aeaa and along eboro of wblrb no 
fkmt oxla^ 

‘ItMh m bon ^ of bUa psgn a^ the ataa 
Mftt HU* a >9* #W0 eohld bo doitnm by the 
fagnoRBfl.tn of dfwiitld or oter bt«b axptootvp 
IkiMnlatMimiglRgitgaffon to tbo fhot th^ 
^gfte Jn lldfriit^gMk tin WOniiR Coaal te tl^ 

Mk H «Mk tafimd » i^MmI oontamMg dyna 
lMtdin«#*IMa«9«k|'IU6p«iUad tbo gate ataarb 
IMk Ifife «aril6 ^Rirt eaptoaodt bat 
MM «c AaP» 4 »M 'm AI 
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ELECTRICITY 

Vh» RMtad Sallwaya and msotrlo Company of Bal 
Ufooto calabmted on Inly Utb the flttleth anniveraary 
of tbo taaugnratlon of its atrvel railway aervite fble 
oempany also started one ot the earliest electric car 
Hum la tha. country In IMS 

Oanadian doitoru having resorted frequent rases ot 
alight Injury or strain to peiMogera slighting from 
electric cere the Toronto Hallway company at the 
request of tha Railway and Municipal Board has made 
•oma exprrlinente with both two and three steps below 
the car platform level The letter acre found to pro 
Ject too far from the aide of the ear but tha two-step 
lettem haa been adopted 

An aleetrlo rail grinder hea Ixen devised by the 
Albany A Hudson Ralluay for nee In grinding the 
uing rulla of frogs to Insure imoother peaaage of car 
wheats A motor la carriad on an ordinary hand lar 
a sort of small barrow tarrying tho etoery wheel be 
Ing suspended from a crane overhuuglng the end of 
the car and tha operator tuwlylng the neroeiary 
praaure upon tha grinding wheel through the handle! 
of the barrow 

A new ass for the oarlllograpb la described by Mr 
K Simona tn the ElektrotethnUche/sitarhrlft In the 
Investigation ot the oet Illations whlth ottur wben 
awltcblng off a contingoua rurrent In aii IndnitlonleM 
elroult A record la obtained photographiially ahow 
Ing most clearly itmuitaneoua variations of different 
amplitudes It la suggated that a valuable applica¬ 
tion of the oet lllogmph to wlreiea telegraphy may be 
trade In this way 

Aa oddJtloaal advantage claimed tor eloctiii weld 
Ing of ralla Is the reduction ot corrugation ot the eur- 
fare by tralBc and resultant noiay riding of the cars 
Blertrio rallwaya In Berlin Hamburg and Bramen 
claim tbat the welding of a atrip ot soft Iron to the 
lail atirlace not only praventa the eomigatlon but 
artually reduces tbe noise dna to cormgnllons already 
made but the experiment to not old enough to prove 
whether the relief to petmanent 

A oaiiona acrident meurred at the No 3 power 
housL of tbe Magera kalla Hydraulic Power and Manu 
facturlng Company on Sunday afternoon July lEtb 
b} which two employers weio Injured The easing of 
one of the new 10 OOP-horso-pnwer turbines burst and 
n large piece tf ceatlng waa thrown arrou the etailon 
Uhioh waa partly flooded bv the outnitb of water 
Tbe tuiblne wm under the nonnsi head ot about J66 
feet )( water but bed be<n tested to a mu<h higher 
prewure 

His ‘boostsrs" ot the town of Hontgomrr) Ala 
have erwted a monatei eleiirleally Illuminated sign 
bearing tha name of their community on tbe roof of a 
factory fating the railroad The sign to 7B ftat high 
and 85 feet long lit hr 3 800 lamps md bears an Im 
manse key and the Ine riptlon Montgomery Tour 
Opportunity with a ekyrorhet effect The Idea to 
to Impren tha name on tbounnds of paeaangtrs going 
by on tbe railroad and powibly Ignoraut even of the 
n une of the town 

The edvaateges of lifting magnets (or the handling 
of all kindn of loose material—piles of tniulngs and 
other scrap castings of awkward shape and rails 
etc requiring to be (ompattly bound In order to be 
handled by a «rane—havo won rapidly InireasIng 
recognition ot late Lifting magnet* are In use at tbe 
Iminenw new plant of tbe United Btotee Bteel Cor 
poratloa at Oary Ind capable of lifting the entire 
top layer of a pile of 60 foot rails look eoi tlon 1 al 
temate rails Inverted eo as to hang together) with an 
aggregate wrelght of 15 tons 

The toe of tranuformen e* choking colla to sug 
geated by Mr J D CoatM In a paper read before 
tbe Institution of Hleetrical Bnglneers (Brit) He 
exrltea tbe core wKb direct earrent In addition to the 
alternating current and employe to prevent alternat 
lag current being Induced la tbe direct-current clr 
cult a seioiid transformer ladacing an B M F In the 
direct-current circuit eqoat and opposite to tbat In 
dneed by the flrat transformer Choking eolle so 
made are need for tbe testing 6( alngle phase and 
polyphase alternators 

SoBM Intersstlng experiments an beinc conducted 
by tbe Soutb Park commlselonera of (Thlcage In the 
lighting ot Ihe bontovtrds under their control Set 
anM dUfanat typan of lamps have been Installed on 
taBponiT poala la order to observe tba comparariva 
Rln&ilnatlng affect and determine how high tbe lempa 
rinoM ba hong and bpw tor apart and similar eon 
■tdarsUona Tha hunpa nader test or ebont to bt 
toatsd laataAs Incaadweent gas lamps inelosM area, 
mognetlt* ares flamlag errs end Inoendeacant tung- 
•teo tamps The eomratoelonere hope to obtain vnln 
nU« data, both aa regards itlnmlnetloa and econosy 
from thMS tiiala the latter being an Important factor 
as M Is aatUgatad that LOOOeOO kHowatt banr* per 
iMto^ wm ba roffafred tor tho lighting ot Orant Park 
0)0*6 T*ai teats aye nndv tbe enpervlplen of Mr J. 
i, JbtttopL eananWleg oniiwer to tha coBtohMoto 


SCIENCE. 

Png WUItoB O Andsneo, director of the thlc 
gymnasluffl Is carrying on a scries of expsrlnicnts os 
the heart a lion of athletes More than 600 expert 
menu hare been male for tbe ohjoit of determining 
which eports exert the most harmful effect upon the 
heart Wureover tbe effect of oxygen on th) heart 
during exertion to alio being lurefully studied A 
report to promised In October 

Th* Frsnoh perliesaant hu pseri I a law wlili h pm 
vldea tbat Intrunsoitiotis relitl u to llamonds pearls 
and piKlous stones ih tin m ir ir«l may be 
emiloyel to designate a weight i r rt t iiillllgreinmtH 
(10Sr grains I my i and prol It lu the use nf Ihe word 
ternt to disIgnoU any other wdIkM As mtny other 
goveramtnts are ready to enter Inl Ihe i fnini end 
unIflietloD ot the caret and have only lx a awaiting 
the Initiative of krame It to leasonalW italn that 
the metrl rural of 2u0 mllllgrammrs ^I11 will It a 
fiw months be the only sral i rknircl U I iw In 
Ui( majority nf countries Inteiesled In Ihi tiile in 
gems 

Dosltar hu published the results of xpeiliienU on 
the utlon uf radium i ivn on thi t >1 m of irerlius 
Slones and those of dyed fshilLS In nltnospbtres of 
oxygen and ot nltrogtn Th* effect of bj Irouen dlox 
Ide ultraviolet rays and ilevttinn of tinip rulure on 
the color chaoRes laubed by radium wns also itndled 
In these changes neither otmuH tolors not the rare 
earths plajed any Lonulderable part the oxides of 
Iron (hromium anl mangnnrue In Ing In all probabll 
lly thu principal fsetors Ihe hypothmla that the 
rolors like thos« of ro k salt are due to traces of 
colloidal metals whi h me tonl/ed by the radium 
rays appears worthy ot lonsideratlon Most mineral 
dyes howtver appeal ti be unstable lern the sub 
oxides 

Ifodara mHilar) exLrrto s aio designed with u view 
ot Imreaslng the cfflilen > il Ih Inllvlluni ooldlir 
The same Idoa ts irrnd out In Ihi equlpmint raudy 
uniforms have lieu replaced by dill s id almost In 
vtslble tints of gray and kbaki and thi wtli,ht of the 
gnn and kit has bet n re In ed foi Ihe Mke of mot lllty 
and Im I eased ammunition-) air) Ing bihs Ity Tbe art 
ot utilising netnrul over and ot mineuvirliig under 
lOver Is taugbt b) long and vailed practico In the 
execution nt tbeat minenvirs cmwilit, or reeping Is 
usually necessary To farllllate Ihis movement One 
tax Mueller uf Stuttgart bss invenlud and pslonted a 
dcxice ronelsllng of wheels rollcis or runners at 
tsebed to a frame or lo tent poUs knitauuks or other 
BUltsbIn lukits of the equlpmint Tbe ultllty ot this 
liventlon remains in be iruv 1 ly prs tl si expert 
ence but there lan be no quevtlon of Its nox Itv and 
originality 

A dis c overy ot gnul luteiest bai been u vlr nol 
long slate at Pomitil wbeie Ihe ex svstinn x rk Is 
being steadily carrleil on Under the ash det slu 
there wBB found in extinslve villa of a henlsomc 
cMmstrurtlon and nniamented with vin P tree ms 
The villa rontalns statu s ml oth r woikv of s ulp 
ture both Oreek nnl Roman b at I s veix rich fuinl 
ture which la well nrnHimntil uud also n any vasna 
of difforeiil kinds rii u were ilsi fuund coRtrs 
fllled with gold amt h iver innot) in ibt bassuient 
are greal amphorw wlUh wcu use 1 f i storage pui 
poses and In tbe tildlnlum tbi tabUe were prepared 
for a banquet of Ihlity persons An abundance of all 
vetware Is one of tbe featureu of the llacoverv and It 
to said to be equal tn weight anl artistic Lbaracter tn 
the silverware discovered In the villa nf Brecorcile 
and now poesesaed by the Louvre Borne of the silver 
plecM Bpcuti lu have been taken out at a previous 
epoch tor there are tra es of clandestine search 
which was mode at a former date 

36*abarg has recently c mpldcd a (.omiiuh isive 
study of tit changes produced In organic cumpounds 
by light Tbise uniiounda In great variety wnrs 
employed In the form of S per cent aqueoua eelulluna 
contstnlug small quantities of uranium salts wbleh 
Oct os catalyrera probably by ahsoiblng the luminous 
rays and conveying tbelr energy In another form to 
the aurroundlng medium All of the lolulions em 
ployed remained nnsltered so long os they were kept 
In the dark bat expoanre to light produced i gi it 
variety cf ihangea In color and odor and ansel the 
tormatlnn of new chemical compounds otfen i HI In 
O few mlniitee Alcohols were converted Inti all 
hydes and ocldt were traniformed Into xldnby les n 
acetones costslnlng on equal or emellei n imbei nf 
atoms of carbon Cone sugar and other dl sai cl •rri ies 
were Inverted OlueosIdM were hydrelyfed nr s p 
rated with ebeorptlMi of water Infn th« glii nse I ■< 
and the odd cbarxctertotlc ot each gbicomlc tJlv 
Ides or tola and alto were partially hapnelfled 
albuuilBOlds were partially hydrcrivsel In gen 
ehemkolly Inert subatoncoa are converted bx I i 
Into cbeBlrally active componnds such ns sill x I a 
•nd acetonae Thli (act may account for the il ru 
penUc vsin* of light hatha In certain dtoeascs 
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oxTiui wBi«Hrf uoolo rufm xt mi itu. 

i)n saturdij, Julr 2*th OrrllU Wrltbt. in contlnu- 
h ■ hli praiticr flisbu for th* portonnnnco of tb« 
i,ov«rnineiit ruuimrt made a Uflit of SO^a mlnatas. 
lie made tbia tllght preparatory to taking Ltaut. Lalini 
0 a paiwenKer, but unfortunately when denoendini 
tbe aeroplane wbb caught by a ibarp air currant and 
talsiid lUgbtly ao that whan It atruck the ground one 
of the ahlde woh broken During thli praetica flight 
Mr W right ueacrlbed very imall clrclea and parformed 
various dllhrult maneuvers In order that a cinemato¬ 
graph operator could take photographs. The flight 
began at S 66 P M and was termi 
Dated at 7 16 30 Thera vrua a light 
brecM of about 6 milea an hour and 
the aeroplane bobbed up and down con 
alderably It alao lipped at au alann 
log angle when making the abort tuma 

On July goth Orville Wright atarted 
the machine lucreaBlully without the 
aid of tbe falling weight Tha maoblue 
wu placed upon the rati and held In 
poalllon It gathered headway qnickly 
ai eoon oa It «as releaaed but after 
ruunlug off llie rail It aklmniod along 
through the graaa a ronHlderable die 
tance before It finally rose In the air 
The Blart waa made agalnat a wind of 
■ome 16 to 18 mIlea an hour velocity 
On the flmt round the machine did not 
rise more tbon 26 feet, but during tbe 
remaining two and one-halt clronlta of 
the parade ground It want up to throe 
or tour tlmea thia height and the de¬ 
scent made In aeveral long awoopa, waa 
quite thrilling The flight waa made 
specially for President Taft, who for 
ibo flrat time visited Fort Myer tor the 
purpoes of aeelng an oeroplano fly 
Tha War Deportment had announced 
that the onduranca teat would be made, 
and a crowd eatlmated at 10,000 people 
was present, but on account Of the 
wind OrvlUa Wright thought It beat not 
to make the teat, so he made the brief 
eihlbitlon flight Inateail The flight was alao notable 
for tba tact that It la tha flrat time tbe Wrights have 
potallely demonstrated In their oatlre land that their 
iDSCblne can rise from tbe starting rail under Its own 
power, and also that it la capabla of flying in a strong 
wind 

July ITth waa the record breaking day as far oa tha 
enduranre flight with a paaaengar waa concerned At 
d 86 60 P M Orville Wright and Lieut Labm started 
on what turned out to be the longest flight yet mads 
by an aeroplane carrying two men To fnlllll the gov 
erttment oontract, an hours flight with two man waa 
required Thera waa no breexo of any account blow 
log at tho time tba flight began, though during tbe 
oouree of It a breeae sprang up which at times caused 
the machine to bob np and down considerably There 
had been a high wind all tha afternoon, and ]nsi at 
Its close there wee a slight shower Subsequent to 
this the wind died down and It was decided to attempt 
a flight Ae eoon aa tbe machine had been started by 
the falling weight, Orville Wright drove it to a good 
height and ilrcled aeveaty^ve tlmea aronnd tbe pa¬ 
rade ground whlrb la about 4,000 fee< ' ' 


the latter lu out owl ehnated tar hta bcethw *Ma 
attar this the moehlnd gradaoJly i«nk to a taSrtt atti- 
tuda, and Anally atlgfatad eatily at the and of tba' 
seventy fllth round. Orvllla V^ht*e proTtou heat 
record with a p ament er wu 0 mtnntw and 6 lae- 
ondi on September lltb, 1906, when ho tihrolsd abodt 
6 88 mllei with Unjor Sqnter u paeoenger He had 
also made a dmlMta flight with Lieut Ukhm u paa- 
senger lait Beptombar It la therefore qulto remailt 
able that he wu able to soar aloft with Ltaut Lohm 
for the flrat lime thia year on a machine which to 





8ig dayi aftUdho I* 

ntngHah tataUtal WU mit fV liaheit iiMQWgv 
Uato Btortat. wtw h«d hronlght hta '■Ko 
Idau from Itorta to Oatato gfluotoUir tar tfw iMfitol^ 
taoda a mwautal flight and taadod on ^ MiiMta 
■boro. Tho ’’Antoinotta- IV ^ mueptanS nwd W 
Lothatt wu ao badly i 


attampt Ob Bnnday, July Mtk. M. 
Blerlot oroM at 8 A. U. As tho woathar 
ooudlUono seemed tavorahlo, ho ssaa> 
Inu his maehlM, stsrtad the motor, 
and. shortly after 4 A. IL, made a flX 
taaiMalnitti trial flight, drellng tar 
9H mllu arhniid Calais wd Ito 6K- 
Ttrons and landing npon tba cllfl from 
whleh hs wu to atai 


soon u the ran had rtoen, ha tanuadl' 
atily cllmbsd Into Us seat had tho 
motor Btonad, and. raoedlng It to Hta 
limit shot up over the Ulegroph wJru 
and ataitad oS ever the etrolt bead 
lug dlreetiy tor tha Bogltsh thora. tho 
start ocenrred at 4 88 A. M. 1?M olr 
wu plur and a nouthwast breau wU 
Mowing. Tho torpodoJwnt dastroyor 


Tin AT TOIT KTXl, TA., Ot tWt ITTS. 

In tha sir nearly on hour and a quarter without mis 
hap The time of the flight wu I hour, IS mln- 
utsf, and 88 eeoonda. The nest day hs hoped to 
oomplato tho croosoonntry speed teat to Aleaaadrto. 
Va, and back, a distance of 8 miles each way, but 
owing to a strong wind and afterward to a balky 
motor, due. It aeems, to a stoppage In the gaso¬ 
line feed pipe, no flight wu attempted Nor wu It 
possible to make a flld>t on July 89th, for after the 
wind had died out at Port Myer, and when be wu 
about to Start, word WM received from AleianJrla 
that a very strong wind wu Mowing, and so It wu net 
thought best to attempt the lllghL 
Late In tbe afternoon of Friday, July Both, Orville 
Wright accompitobed a flight such u had nevtr been 
made before by any aviator—a flight which gives with 
out question to him and bis brother tbe title of prunler 
aviators of tbe world This ww the lO-mlle ep^ teat 
Bcroes rough, wooded, and broken country to Ales 
endrlo, Va, and back Tbe flight wu made with a 
strong westerly wind blowing aorom tbe ooursA The 
wind carried tbe machine out of tbe direct lino which 
(Oowoladeg on pop# 99 > 


tho CbauMl, hooded tor Bngland atop. 
As aoon u tha captain mw Blorlot aona- 
lag, be put on full speed, but wu aooh 
overtaken and paeeed by the fhat- 
flying ueclMmical bird Tea mtnutu 
after toavlng the French cout tho 
monoplane wu out ot ilghL Attar 
passing the toipede boat, Blorlot flew 
for ten mlnuteo without staering to 
right or left There wu nothing to go 
by and flying at a forty-mlto (dip without 
cempam or any other golds mnst IndsU 
have been a thrilling aenaatlon Attar 
about ten mlnulM of each flight the Bngllidi shore 
came Into tho view ot tho Intrepid aviator Ho raeog- 
nlsad that the atrong aouthwiot wind of about twanty 
mitas aa hour raloelty had curled him to the east¬ 
ward He WU heading toward Deal Aa aomi u be 
found this out, ha tnrped to the left, heading directly 
Into the wind, and following the oout tor two or thre* 
miles until, when within a mils or two ot Devu, ha 
turned Into an opaniag batwaan tbe elillA A strong 
wind caught him and awnu him e(anptotaly around, 
but be maneged to make an abrupt descant upon auH 
able ground botween tho clUb, where a fellow country¬ 
man wu awaiting him and bolding aloft tha Franoh 
flag Tha running gear and mvpaltar were damaged, 
but tbe avtotor landed without hurt, although he 
dropped quite auddenlr from a height of 68 taet Tha 
news bU bean flashed to Bngland that Blerlot wu 
making tha crossing and there were a oonalderabta 
nomber of people on hand to witness him make the 
deacenL He wu given a great ovation and wn taken 
by hto friends to the hotel immUlotely Mme Blerlot 
arrived on the deetroyar oeoa after and added her 
rongratntotlons when met by her hnaband at the ptar. 





















M ywMtti om>«( tbi grMi aonbM^ %k« w 
msk Of «*•• ta-wblA alMtrloltjr awj 
fe« kBMr iMW Um MMb* «« uw^ Is ilM Pula' 
iWtfUft Uafet Ura IRaamtad «ad dMeribaO, 7,900 
tuopi in ^onw4 oat dijOy, aaft oaidi tamp mart bo 
haadlod rtxtrfdw titnoo. flirty (oar Umdltaco imn 
an |p« TfdiM^ nUnbar (or lo ■nUI an artlolo Many 
ot tho lUMUnUfli ar* nlatltaly nnlmpoitant to tho lay 
inas> ap4 will ba oUminatad (rem tbia arUelo. 

Fhrt of all, no lamp mannlacturar makeo bla own 
bolba, rtnoo only aboot onatalt «r il i daa tli a o( tba 
gla« ptodvot of 

a laotoiT la of__^_ 

t b • raialrtta 
atandard ( o r 
bnlb rnakla* 

POrtnnoa hara 


up to tbla TO- 
qoltanuat 
Tho bUb la 
fltrt blown Into 
a dtrldad iron 


tba nabt at«v la ta (ora tba tbroad la tba ibapt 
dartnd. tbara btla« aororU dlflarontahapad oarbons 
on tba markoL Tba ona In gaaoral uaa te known aa 
tba oval-anehorad filament. Formerly a pun Uaok 
eatiMa waa naed on which to form and arbonUe 
tbraod, but the more recent method la to uae a com 
praaii low tempentura and than, after (ormlng, to 
earboalM tba thread Carbonliatlon reqniria high 
temparatara, and when the thread cornea out of the 
oven It la pure oarbon, poeoeMlnn a higher realetanee 
than any other known carbon 
From tba baking oven the carbona oome out Jot 
black and about tw»thlrda of thair original length 
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baa bean produeod, an rtaotrlc ourrant la tnraad 
through the carbona under teat (Or the pnrpoaa of 
heating them The temperature o( the carbon la 
gradually Increeaed until a pure carbon hai been 
formed by the electrical rnporlcatJon of gee, derlTcd 
from gaeollno Injected Into iho veaeel At thin mo¬ 
ment. when the dlamiiUi under teet In burning at a 
high temperature, the imalleHt parte at the filament 
are naturally gloelng with ibe greateat heat Tbl« 
attracta the newly introduced carbon which depoeltt 
Iteoir In the perta nr tlie filament poseeealng the 
greateat temperatnre In thin manner the cavitlea are 
filled out and the filament brought to au equal diameter 
throughout Ita 
longtb Whan 
the fliaineni un 


each fllamant 
haa boen teeted 
and Inipetted It 



thrown away | 

Th* pUla an fi-rtla* iba afama I 

aU hr tho eao aewa i 

rtipn lormniat 
otb«nrl»e, whdB 
Itfbttd. tbay 

wttOd not lota togathdr, filaniattao(ilMtypalnflin> 
ar^imaaMfiuda(iartag«lAaryoh«nlNiUeoMon.rMuo- 
adlilpadflwfIdapneaaitagthUltlldaldrtatA Bytbb 
flirpertii tbe ailtaon la ibt 00^ la remoTOd. ItnlBg a 
yiMlw of poltfilpna,. M (or duiioalm^ 

tUddr aiy VNUmfe fbde firtrtd Ip ignlrtod through a 
fhoi dlo, ertdrgtng Ifi ttm (Orm o( tbroad or rtring. 

^fibot «as hoM ImiM tbrOugb a numbw of 
lafdWnt nb og ^i pa l ltUu,^H la wnind on apooU (or 

ai^ ^ 


at* (be ballw. Plartag tba tbioadod bnm w 

UHnn XAXn mm Xfiinra 

On account of tbolr abrinkago and aaoron air pno- 
ran whan boUtg (oroad tbnragh the die—and (rou a 
Itfitdfi to a atrlagy atate—the carbons an ngwlr )( 
arar, of oqnal diameter throughout their length. Theee 
woak rtWU an oorreetad hy a prooeaa known aa flaih- 
Ing or treating the object of which le to mnko the 
carboH of ualtonn diameter and reelatance through* 
out tbalr length. It lo not manly a question ot fin¬ 
ing np tbo eaT(Uea, ra tba prorlflom of a uniform re- 
alKOBoo 1ft tbo oarbon la of equal Importance. 

OaffiOBB an troolad la glua Jan or raaaa l ii olao- 
tdaaUr'oaafiaaM timougb tba oorar of tbo Jan, 
i te p^wMaiifi T ftgnamlgdiftwa. WUatharaommi 


final teat 

wUara on tbs aaoka of tba bsUa. ^ 

bulbs hare been 
unpacked o n 
their arrival at 
tba lamp fac¬ 
tory, they an waabad Internally with cold filtered 
water to romora tba blulah caat which from a cauiw 
unknown to lamp makan comoa In bniba and muet 
be ellmtnated before an undlmmed light lan be pro 
rand 

When the bniba bare been dried they are brought 
In racke of fifty to the tubulating machine which 
first, by means of an air-driven Jet of flame inells n 
bole In tba top ot the bnlb and when thii bulb has 
boon Mt In another mechanical noLket drops a small 
tabs through a magailno chaonel ou tbs spot hi the 
Ham that waa molted through Tbla tube and 
(Oeoohidad oa papa iOO ) 
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A Kum rm or botabt o or r i tML 

\ nrlaiui iiipthuda have bcMi dtrUcd for the mooluiDl 
cal tranipiirtallou nf Uie Uip*oU or oillow ovariying 
Iron from tfa* itansvatlnc alto to the damp. A belt 
or a tray ion»i>ypr Is ordlwtlly employed TJnfottiin- 
iilrly the bell ruoTeyer, vhlle eflldaot, Is somewhBt 
rxpenslye to InsUII and Its maintenance le costly 
>khlle the tray conveyer lacks sufficient capacity 
111 order to overcome these doAi lent lea a novel typo 
of transporter has been devised by an Bnclish engl 
liner Mr A R Oroasmltb, of Kettering Northampton 
Hi has evolved a rotary type of conveyer, the general 
prim iples of wblc h may be gathered from a reference 
In the front page tlluatratluna 
Prior to the adoption of this system the method 
ass to drive a cutting through the ore bed, along 
which cutting railroad tracks were laid, so as to en¬ 
able the ore to be diiraimd straight Into the cars. 
The greatest dlfllLUlty experienced however, was In 
the removal of the callow which was Invariably token 
out by hand from one side of the cot. and transported 
by wheelbarrows running over temporarily laid planks 
to the oppniillp aide where the dump was formed 
The adoption of large steam exiovators, however 
railed tor a more expedltloui moons of dealing with 
the spoil anil as the conveyer did not meet the sUo 
alien lo the boat and most economical advantage the 
rotary system was Invented 
As may be seen the transporter Itself cooiprlsss a 
huge wheel gn feet In diameter, built on the prlncl 
pie nf a bliyrle wheel The rtm le so designed as to 
offer a flat table on the horlxontol face whlih mea» 
ures <1 feet 8 Imhes In width and whlih la made up 
of ^ Ini h steel pistes The vertical support on the 
Inner side Is also built up of V(,-lnrh plats 2 feet In 
depth with a diagonal strut extending from the lower 
end of the outer face of the vertical member to the 
outer under edge of the horlsonlal table at frequent 
Intervals around (he periphery of the wheel, to In 
sure the rigidity and strenght of the structure In 
the center of the wheel la a light oteelwork hub to 
which the rim Is aupportrd by 214 (111 top and 112 
bottom) 91, Inch steel wire radiating teniinn spokei 
diapoaed tangentially In preoloely the lame manner 
os In the ordinary bicycle wheel, thoae apokes being 
kept laut by means of eye bolts at the rim 
The lower extremity of the hub Is carried on roller 
bearings The mounting and balancing are such that 
the unloaded wheel despite Ite weight and slxe, can 
be turned round by hand without effort The wheel 
In mounted upon a substanltol pedeotal carrying the 
driving mechanism, which in turn Is carried on a 
heavy wheeled trolley, so that the whole machine con 
travel up and down the cut In either direction os 
desired, upon an ordinary track Horsover, the wheel 
con be rotated In nllhor direction according to the 
forward or backward traveling motion of the machine 
Probably the two most Importaot features of the 
plant are the loading and discharging facilities re¬ 
spectively On the banka where the steam excavator 
works Is B spsLlal form of roecbanlcsl hopper This 
U circniar In form and consists of four essential 
parts A central annular dlak built up of mild steel 
plate % Inch thick by 8 feet In diameter, forms the 
bottom This Is revolved by means of under bevel 
gearing Around Its outer periphery Is fixed a ve^ 
tlcal stationary steel guard 2 feet In height by ^ Inch 
tl Ick completely Inclosing the revolving ssctlon, ex 
cept at that point opposite ths annular table of tho 
conveyer wheel which Is the discharge openhig. 
There Is another annular shield or ring 8 feet 9 
Inches In diameter disposed around the bosa of ths 
icniral hopper mouuling This ring Is only 4 Inches 
In height and Is used to take the end thrust eff tbs 
w raper by means of which the material Is shot on to 
the rotating transporter wheel This scrapsr or plow 
has Us outer extnjnlty smurely held by one and of 
tbe outer vertical wall of the hopiier, and stretches 
diagonally across Ihe revolving bane plate so that Its 
opposite end bears against the Inner thrust ring. 
The plow Is 8 Inches In height The hopper U mo- 
rhanlcally driven from the mechanism of ths ,traii» 
I>orter wheel so that when the latter Is slopped the 
revolution of the hopper la also brongbt to rest 
'When the steam excavator buckst depoalta Its 
ebargo Into tho hopper the innterlal is swung round 
by the revolving base until It inmes Into contact with 
tbe dlogoDsI plow, which deflects the streoBi of hat- 
last on lo the transporter wheel through tho opening 
lit the outer vertical wall of the hopper Bbonld • 
greater mass of material collect at this opening than 
the conveyer whesi can successfully handlo, bsonnse 
the deflecting plow Is only 8 Inches In height It rides 
over the latter, Is carried round again In ths hopper 
and la then shot out Thus the hopper eon mslntnln 
a steady, uniform feed onto the rotating oonveyer 
wheel Indeed, the nnlformlty of this dlarbtrge «on 
stitotes One Of tbs most Important tsatnres of tho 
Invsnllaitt nod la direotty sttrlbntahls to tbs design 
Of tbs haffipor, sines Its dladhArgs An be fdnptod to 
tbfl cnpicity of tht oosvsysr to a ntesty By dsasp- 


Ing tho oxcAvatod MAtaHsI Bnpi thp hojlpsr.in- 
Blend of straight on to ths whaot. than to M dtottHt* 
once of tho lend as ths shook of tbs ffiwvoi dump is 
absorbed by the hopper and to not felt by the wbosi 
owing to lU floiibUlty and the Uct that ths rlto to 
not connected at that end of tha enatllsrar Nor egn 
any blocking ensua, snoh as, tor iMtihcs, to oftaa 
the coos with the ordinary typo of hopper, sapsotony 
when dealing with wet cl^ 

Another eqnolly haportOBt ftotnrs Is tha means of 
d'scharglng tha mstsrlol from tha rsvolvliifl convoysr 
wheel at ths desired net This eomprtoaa a small 
plow which eon be ooatly and readily movod and 
placed In position at any point of tho annntor table, 
even to a point well beyond tho dlsmstrloal pesltleo 
of tha hopper or In excoa of 180 dsgTsss Ths plow 
la motmtod npon a oarriogs and stretehas dtoffsnslly 
ri^t serosa ths width of tho ylm table Ths top 
edge of ths wheel rim la annnonitsd by a T bar and 
there are a asrlas of roller carrtogss oirongsd to run 
cn It and to which tha plow and a K Inch wire con¬ 
trol oord ora stUohad. The Inner point of ths plow 
holds Itself In position against this bar and egnnot 
IKMalbly move. An angle frame servea to keep tha 
plow face rigid and at tbs,aagls a borlaontsi whsst 
,ruiia on tho T-bsr, being ki^ then by tha prsasun 
of tbe ballast, and also serves to take tha hook thrvst 
against the outer polqt of the plow In order to pM- 
vemt drag and to radnee friction tha plow corrtogs to 
moonled on small whsoto which snitgs with the sur¬ 
face of ths ravolTlng annular table of ths oo n vey e r 
The control cord la supported by carriages monntad 
on hardened rollers stigsglng with tha T bar and may 
he varied In number na desind, hot which Insnn ths 
cord psasttig In a ssrloa of hhort tonganta to the drtv 
Ing station. From this point slthor by paying ont or 
winding In the cord tha position of tho plow can bs 
set wherever desired, while ths conveyer whasl Is In 
operation The conveyer In Ita revolution corrlea 
round with it the earth It haa received from the 
charging hopper nntU It comes Into contact with thii 
ocrapar which deflecta the material oS the table on 
to tha spoil dump, end tha aimple means ofvvnrylng 
the poiltlon of the discharging plow enobtoaitho spoil 
to be dtatrlbuted evenly over m wide oine. This la a 
noet Important consideration In many places, sorb as 
at Corby since afterward tbs spoil dnmps ora rs- 
clslmsd for agricoltaral purposes, which la an assy 
matter when the waste has been evenly distributed 
In SH<b a manner as is paasibla by tbia means Ths 
method of mounting ths plow and tbs easy angle at 
which It la sat serve to render It very efficient In Its 
work, end the waar and tsar npon tbs ravoivlag table 
Is practically All. In fact, in one Instance otter ths 
convtyer bsd been at work tor six montha oontinn 
nualy handling from 400 to 800 cnblo yards of sandy 
material per day It was found that all the bloom bad 
not boon mnovod from tbe plates of which tbs Ubie 
la bollt. 

Tbe large conveyer wheel to driven by a Inch 
cotton rope which runs la a groove provided at the 
lower end of tho vortlcsl member of the rlm table to 
which the spokea ere attached Owing to tbe ebeeace 
of Intricate mechanlom, chains, rollers. Idlers, and 
so forth the power reqnlrsd to drive tbe Inatoltotlon 
Is vary small Tbe wheal, Inolodiag tbs bnb and plai> 
form, weighing 7 tons, to csrrled open a hertoentol 
cantilever arm which In torn la carried In tmnnlona 
By means of thsae latter the arm, together with tbe 
wheel, can be raised and lowered to any deslrad level 
either to enit the excavator shovel or to permit rail¬ 
road trains to pass beneath to and from the jnhMs- 
Ths heavy podesui frame upon which ths wtoto Is 
moonted Is fitted with a tuntaUe, a very eaBTtBhmt 
errongemmit which pemtts tbe plant to sa^ urn- 
row cuttings standing ebUfloely tborsto, indspendent 
of the direction of travel As the whole ptont mns 
upon B three-wheel track It can be easily -mode to 
follow sideways in tbs track of the oxoaegtor 'se -It 
eaU Its way Into ths hill, os wall sa tflHow ft and: 
down ths length of ths cut. A small bottor pod stspm 
engine bouasd on tho tnmtablo ixrovlds ths who)e-o( „ 
. ths power tor driving the hopper and whedl aa Ttol 
as propsnihg tha coDvsTsr along Ha tmbk. 


Boms cases of apparent locnl paraUrato are teigned 
or almulatod. For sxampls. long after a bKtoen arm 
Is hasled, tbs patient may assert that he to nnoUe to 
use tbe arm properly It to then tbe doty of the pfcy 
slcton to find whether a reel peralysto extoto, and 
where Bleetototf eatf|y may be oompored to psyqhl- 
cal energy, Oto hattory to tho brain, ^ wire to the 
ntrve, end the doctrlo ben, for example, to tha BUBt- 
bar moved. A moseM eoBtrseto whsA A iBradle opr- " 
rent to applied to ihe eerrsspondtag nerve. If the 
muscle on the eOaetod gMe of the body rsaoto w 
strongly na tho (ior i m»oi>d tol maasto on tha oppartto 
■Ido ths putttol psMiyato to ffimidttai. U th4 toiagto 
oa the wBBBdad aids toaotl Ism Oik - 

low^ to a > 

tha moaBit g|ii|JNedtotgl^iHl 


datms to at ^,pf .daaiagBt^ aoctoiKit.^ ^ 

WBo jgorMshsoA ■■eo 8Br lllotos‘ B^sotok" 

Tha tfOt HarbMiaad Tff, ^htoh hga htoitoifo 
an enatoU fonettott oM btda tolr to bstotos oomM^ 
tho aou^tad Daytgr ot thp tooter heal, took ^ato tm 
Saturday and iaadur, Joir iTih and Mth. Ijisvs 
wars twdw atortom gad onto two tolled,to Itof^ 
ono of which waa imftirtqngtaly hamad and apillt 

A start WM mads at 10 SO A. K op ths iTth treto 
the ptor of the QroMont >itueue Ohib ot B«r lUdgo 
In New T«k hay to partort wdathar Which oototo- 
ned thronritoBt tha nm, bsing avaa calmer oa Btmdar 
end Intormptad ogly by a al||kt aquaU that af ter aoo a . 

The “Kltoli)«iW.'' hnllt epootolly tor the race apd 
l e anehed only tour dgya hstoto, waa tka Iglri^ djsd 
mnek ..tha moat poFtifnl hoot Mtend. bavlv a ft* 
konopowar BterHag motor, while the •‘Jeaephtoa,” 
which tothdied fliat. thongh an ludi longgr, tuto 4 
'Inohsa topd beam and only onotblrd of tho PewoT, 
,betiSg eeirimod with A a64toroeiwwor Jlgm oB^ae. 
The teiBMr was sKpeetod to hoot all recoida tor the 
course asd* bade fair to do aO^helBg oat of alght ahead 
et'the seeoBd and third boaia when they wera hull 
dowB ahead of tha raat M tha ftoet. and It waa moat 
nnfottuneto that eha ahonld have bees ao tragtoally 
loet, keen sympathy bshig felt tor bar owner end 
crew, who were tortunetely rsecued nnhnrt. Tbe 
“Kltelnflne” wee OS the Bew end PIga Ilghtoblp in 
Ylneyard Bennd when a stttopsge of the geaaliiie phto 
caueed the engine to hocMIre through the enrhurator, 
setting fire to oil In the bilge. BSorts to smother the 
fleme ware fruitleea. end the crew were eocspallsd to 
ebaodon their vssssl. some talcing to tha water end 
cthera to tha aatall dinghy cerrlsd, which woaM laly 
hold throe, only Jnat In time before the geaoUne tank 
exploded. The “Joaapblne” woe therefore the drat 
boat to onaa tha line at Marhlshsad six hours after 
tha burnt boat had been sxpeotsd, at I 88 P IL on 
Sunday, her oOclal time tor ths M miles run being 
28 h 1 m 48 s. The second to arrive was the ‘Tflm- 
rod,” tbe smsllast boat entorod, only SO feet S Inchas 
long, with a IB-horaepowar Attontle engine, whioh rw 
oelved quite an ovation end has bean highly com 
niandad, and would have been higher on tha offidel 
list hod she not loot an hour to putting In at OOttoge 
City to replenish her Snsolhie supply The ■'Bhno II,” 
which flalsbed seventh, waa tbe official winner on 
Urns Bliewanes, the lattsr being figured on a cmnplt- 
cstad pnmorUen of snglns power to maaauramant, 
she to 34 fast t Inohea long; 8 feet 9 inebee beam, and 
boa en 18-boraepower Standard motor, and her cor¬ 
rected time waa 16 h. 84 m 68 a out of an sUpasd 
time of sa h 82 m 16 s. 

ne Cmmmt WappIsaseM. 

Perbnpa tbs most dtottngUtohed physicist of our ttois 
Is Prof Svante ArrbaDlua. A eplendld portrait of 
Arrbenlna appeare on tho front pogs of tho currant 
BununxiiT, No 1768, nnd mention to made of hto 
ramarkablt soloatlfle work. Mr Rufua P WBltoms 
writea oa an anctaat duodedmaJ eystesL How a gar 
dm seat con be made to told by Mr A. C. Hiwth. 

M Kannatt tolto bow etoetromogneu may be oolcn- 
totsd It Is a wall reeegntoad toot that our prsssnt 
rallwsy systems ore very toodaquoto to the dwiande 
of modem trafle. Many nfiway man have atudlad 
the qoMUoa of retoim wUhotit finding A aattotoetorr 
■dntton The totasg propcaMon to that of tha well- 
kaowa Berlin paUtoMr. Angnat Bohert. Mr Scherl’a 
plan to-fuUy dsaorflwd and lOuatratod In tbe carraaO 
BovmjDtKBT Llent JOhs O Sotoy writea on the Msa- 
sma aarthquaks sa4 she evants preesding H. Brary- 
est rMsqmbsto 4ka idd-fashtonsd gtoM ^dbs li| fhidt 
a tow gohMhdwi tod A wtatahad sxtotnee, la Its 
place wO Ntor ass the aqnartam, whlA to adaptol to 
tbs CMiaMlUBa to pWotoa Ufa. and whi^ to sa ttoom- 
msal to agy yoag^ Bm>s wmamsntal fttosa that Ma 
bs kspi la si^an' Sntouf^ are sapaHratod aaA de- 
scrihad far Barthold KoaMlag- Marla PartoB b4to hOw - 
bait oaa ha eaaaad aad p w aa r va d . -SeaUtoa top a 
oeuparaft*aiy amalt grdop to stficataa dtottogSto h a d ' 
by tha toto ^hat they eoafato aa- ha sMto ffi al' 
conatltBMt That thay ptoy in toipoftant put la thO 
eroBsmy to ptaato to Mt by Ato. OL M. WNt. 

A niiaaaiar rspatt dsaJifiS wMh tha trade affil- 
matos to l^simtoMaiid (PpilhfalK autoa 
ftohmr maalag tnm itotomha, to the Bay af 
' haaa, toIaharrttiA*O mtjiato thaaBtolhsy»^^ 
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WHor dt'ilM J te t wlu rKi 

i; Mr cotr ruittii lor mUbb tm to glT« non apuo 
row TtfoBUjo Mw«r to thto oaootUB lo tbot Um 
■iMtIl room to oxttt » dOBM M to tlM WUOB ot tbo 
jMItW &i tM rnpoiMloB ttat o giurotlaiio ogo «i 
Wm tad k» OBOtM wi , for, M Mr TosbIbc ■total, 
svotaHr JutUta tho ooboIuIob tluit iiio]i • 
Wttcgr irtita ta Mr MOkto oad Mr Cotutabto tara 
dtawa, Mr, ‘McOnHoogfa’i oontrllratloo tonUhoi no 
■OtatlM to tta proUiot. Howaror. It eonUtni o hint 
Mr. VtaalBili eolenlotloa ot tta nnmbar of A'o aneaa. 
torn la iMoMt opw tta oaaompttoa ttat tlia two nam- 
tan of ovorr narrlofo omoBc hli pmgnilton bora 
taiB totaUr opraUtail Bowarar, tad aoma of ttaaa 
oooiHaa cartals a a oaa t o n to caamon, a radnetloii In 
tta aoUtar ot A'l onoaiton vonU ramlL Aad look* 
ioff frcta Mr. MeOollougit’i polat ot rlaw, which ahowa 
trail tta hull aatohar of dcocandanta ordinarllr fol- 
lOtrloc lo Oatnaiml ■Onaiatlota fron oaa coopla, wa 
can luUr imagliia ttat tba narrlaga of dlotaat ralo- 
ttraa oooBta with oaMiapaetad froauanoy 
Ithiwa. N T BoaoT Kiao 



To tta Bditer of tha BoDwrina AincaKua 

la ragard to tha qnaotion "Hew doaa a bird aoarf 
Hta wrltar baa a tbaory which ha baa narar aaaa In 
pHnt 

loma writan claim ttat a aoaring bird utlllaaa an 
aaeaadlog cnmat ot air which baa bean oaoaad fay 
■oma obatroction on tta aarth'a aorfOca in order 
to maintain a practically horlaontal line of flight 
Tha wrltar baUaraa a hlrd oreatea (by tta diaphuw- 
mint of Ita body) a atrong awell or upward praaanre 
of air which doaa matarlally awlat it In aoarlng 
dlflht 

Boatman know that a awell la created off each alda 
Of a awlft moving boat A certain dlatanca back of 
thia awell la a trough, and following a trongh a 
braakar appaara. A toll round bow will drive tbie 
■wall nearly at right anglaa from the direction the 
boat la moving, a vary aharp bow will aend tbla awell 
■way aft Thaia awella are all created by tha dia- 
plaeainant at tba bow of tha craft and tta direction 
of tta awell will be governed by the aliapa of tha 
how and tha apeed of tta boat Water being a aolld 
madinm, a ludden dlaplbcement Will cauia a bulge 
In tta water near tha dUplaeemant for It muit fob 
low tta llnaa of leaat raalatance, wbleb In thia caaa 
moat ta upward and outward 

A Mrd flying throggh tha air moat dlaplaoa an area 
of air aqnal to ita body Air being an aitramaly 
olaatlo mtdlum, an obJoA Ilka a bird'i body (with a 
loll breast and a hollow or concave aortaca In tha 
body nadar tha wing) paaalng through It will tend 
to oonpram the air and drive a large portion of it 
cotwardly and upwardly practically at right anglea 
to tha Una of flight Thia compraaiad air wUl in 
■tantly axpand largely In tha direction In which It 
waa driven by tha dUpUcamant Tha upward and 
outward axpanabm of thia cnrrant will create prao- 
tlcallir tha aame awell In tha air ■■ tba boat created 
on tba aorfaca of tta water Or thara will ha a high- 
praaaura araa nnder tta wing aaeking to axpand In 
ararr dlraetlon If tha air above tba wing la nan 
tral and tha air nnder tta wing la comp r a a iad. any, 
two tolumea In one, tha expanding force upward will 
ha T pounda to tta Inch. If tha concave aurtaca of 
tta wing flu the curvature of tha awan, and tha bird 
advnnoaa Ita wing wall toward tta front of thia awell, 
Ita wing will tare a pitch of at leaat 10 dag. down 
vrard wltb tta borliou With a alight contraatlon of 
Ita Boaclao (invUlblo to tba eyo) driving the wing 
backward agalnat thia air awaU, tha bird will ha 
eapaUa of keeping up a apeed anfleUnt to eaum tba 
angla or Una ot oxpanaloii to toUew langthwtaa ot tha 


W^aa nvnaonlar conlfactlan can no loagto koap up 
tho oaomaniT apaad, tta wing wtu drop backward to 
tta tqp of tta awell. or tta avrall will ootrun tta 
wlag. tta Mid wlU fban ha eompalM to flap hU 
vrtpfla g.fhw ttaaa, ttay wtU act aa prapallan to gain 
w until |ta wing can agala taka 

M>w at tta ^ " axpuMlng air 

jAi of aU taavy aoarlng Urda 

attatalMta to ha f^Hmutad (note tta palloua for 
anaia att oor awlft. flappIng-wlng Urda, 
aota ta Mtaita tata Ttry ahair Unaa. Tta aoarlng 
Mi Mwt hMaaU drtva targe awalla 
taaMr^ta^amlM to tta itaa of fligkt. wWta tta 
Mita drtva tbair avitbita far hank, 
uwr^tenag tUiii; ta partor* ttalr aetton oa 

U tta Wtar^taWt' tata taken bita eon- 
iM M 


AnhMnrlcM 

tta Utd fata ita muaentar piuh cm tta sir awall, tand- 
tag to drivo tta oaroil backward As tta air cannot 
aapand npward through tta aolld ooncnva part ot tta 
wing. It ta drlvan tMckvnrd by tta new forming awoll 
toward tta raar edge of tha wing. Hare tta flexlUa 
tlpa of tta teattara give way to tha expanding air 
and turn upward. Thia tanda to drive the wing for¬ 
ward through tta aprlng of tha teathara aa the air 
aacvca upward at tha raar 

U la hoped that aoma ot our aaronauttpsl frtanda 
who have tta neoaaaary apparatna will axpertment 
along the above Hum and give tha reanlU of their 
flndlilga to tha ever anxloua inventora aa thia may, in 
tha end. raanlt In a practical flying maeblna 

W Palm Beach, Fla. C N Ncwcoua. 

■LUtlOOHXMlOAL AMAUAXATIOg 

TO tha Blditor of tta Sriairruna AMsaicxv 

In recant yaatu It baa baon diacovared that there 
are large areaa In aoutbam California. Nevada. Ari 
aona. New and Old Mexico wbleb contain vaat depoalu 
of low-grada aanda conUlnIng gold valiiea averaging 
from fll EO to $7 fiO per ton Many ot tbeeo depoalu 
ara of unknown dapth. Tta valneo are mkroacoplc 
and thara U no method at preaent known to the miner 
by which tba valuea can ba proflUbly extracted There 
are alao Immenaa ladgea and even mountalna of low 
grade ora, vary ratractory, wbleb cannot now ba proflt 
ably mined. Tha aca baaebM from the lathmna to 
tta ArcUo conUln vaat depoalu of gold bearing aanda, 
bnt no practical method U known of recovoiing the 
foM, which la flna and flakay, and which cannot ba 
aavad by tta uaiia] gravity davlcaa. In addition to 
thaaa unworkad gold fleldi, there are in (^Ifomla 
many mllea ot river bade containing dabiia and Ull 
Inga from tba placer mlnea, theae tallinga conUIn 
gold to tha amount of |1 par ton, thia amount being 
a low average, and tha tonnage la beyond cempuu 
tion Tta valnea are too alualve for extraction by 
any of tba atandard proceaeie ot gold aaving 

In Alaakn tbara ara hundrada of mllM of beacb and 
river dapoalU rontalning vaat mima of gold wbirh la 
beyond tba reach of’tha miner In the lands ot the 
Noma baacheg tta ulnera probably left $100 000 oOfl In 
gold baeaoaa tta rlfllea would not hold tbe line beach 
gold, and they knew ot no way to aave the micro- 
■coplc valuaa which ara aaaodated with tha partlclea 
ot black aand 

Thara il enough geld In theae varlona dapoalU to 
fumlah ample coluaga for all nations for a century 
and It may Interaat tbe raadara ot tbe BciEimpiu 
AMgmcixM to learn aonetblng of tha attampU that are 
baing made to break Into Natnraa aacret itora of 
wealth 

Bcorea of gold-aaving macbloea working on the grav 
Ity piinclpla bava been conatructed Id a vain endeavor 
to aniva tba problem amalgamating davlcaa have been 
triad, but the impalpable valuaa will not adhere to the 
amalflam aurfaea. and when tbe particiM ot gold are 
larger. It la found often that tha gold U coated or 
maty or oily, ao ttat mercury baa no alflniiy for It 

About twenty y^ra ago taaU wore made wltb a 
devloo naing alactrocbemical prlnclplea (aoe page lOE 
vol I, Procaedlnga London Inat Min and Met) and 
tha raanlU ware vary ancoaraglDg Tba aclance of 
elactroohamlstry baa made wonderful etrldea in the 
Uat decade, and lately tha problem of aaving tba Im 
palpable valnea I have mentioned baa been approached 
In a practical manner by varlona experlmentara 

It baa bean found that tba amalgamating action of 
mareory bi greatly Incraeaed In the preaence of elec¬ 
trochemical condltlona, and devicaa have bean eon 
Btruotad to utlltxa thia tact In a commercial way Tbe 
bottom of a alulca box U covered with a copper ebeet 
or plaU, auttabla electrodea (anodaa) aro arranged 
■0 ttat they may coma In contact wltb the eurbee of 
tta water flowing tbrongfa the device, a aolutlon con 
Ulnlng a daflnlta amount of mercurh) blcbloiida la 
added to tba water, and a low voltage generator In 
connectad with tba anodaa and the copper plate 
(cathode) Tta mercury from tha solution Is dapoa- 
Had in Ita nascent form on tbo copper plate, forming 
an amalgamating aurfSce of tta higbaat atate ot efll 
olaney Tta alactrle current paaslng througb ihe 
water (aleotrolyU) cleans and brigbtana tba gold, and 
nU unfavorabla condltloaa are destroyed Tba mlcro- 
•ooplc gold particles ara coated with mercury while 
in auapanaloo. and tha cataphorettc action of tta eUo- 
trte current, aided by gravity forces tbe valuea Into 
an amalgainatlng contact with the merenrlsl aurfaea 
All valuaa are dapoaltod la the form of amalgam, 
whita adbarea tanadonaly to tbe plate by tba alsotro- 
platlag action ot tta alactrle current We have an 
daatMlytlo which Is smooth. Arm, tonanloua 

yet aloatlo and viscid. Tba amalgam la not dtalodgad, 
and tta mfiwy ta** “flour" All tta alectro- 
cSeaHea) pro**Mt aaMst In dcaning tba gaM, tore- 
lag It to (ta Plato, aai hoMIng tba raaattlng amalgam 

A eafrwt wttt-a voltoga too low to produce akhock 
’to gafltolaat ta M** taat at« manraioaa. tta 

4avto« to ti fltolM* taM (to potHUp would new bo 


auapacUd, lu oast la trifling, and any alactriclan ean 
make tba inatallatloo Tat tha paroantaga of sitram 
tlon la so high that ordinarily tbe twiMu ge contala 
no valnea of Importance 

Judging from numetcue teeU that 1 have wllnaaaad 
there secmi to be no reaeon why electrochemical amal 
gamatlon ehould not prove to ba tbe key which will 
unlork the vast hidden reeotireea of Nature and open 
mining flelda and mlnlug operations wbbb will etllpeo 
■II efforu ot the past Electrochemical pro c eaa e a have 
alio been need In couuwilon elth Ilxlvlatlon and cya¬ 
nide practice and the IIuil of Irentuieut reduced from 
24, 3fl, and 72 hours to 3 houre white tbe extraLtlon 
hex been raised to HE per cent 
flan Joae Cal BiMiiH Eiij^wnarii Cjuutr 

TBS TIBSIRIUI, OSIOUI OT TBS BOOK-A TBOTIgT 

To tbo Mltor of the Bcivvtii'ii AuenuAN 
In yonr Imue of July l7th 1908 you reprint a letter 
from Prof Patteraon of the Unlverelly of North Carm 
llna regarding the lurreetiial origin of the moon, 
Bgnlnet which 1 am obliged to protoet Prof Pattei* 
■one vlawi are no doubt Juatined by iiplnlone here¬ 
tofore adopted, but are quite Inadmlaelble In view of 
my recent dlmoverlea regarding tbe origin ot tta 
planets and aatellltes It ta now proved (In A. N 
1308> that nut one of our planets waa ever detached 
from the sun by Totallon ni very generally believed 
elnco the time of Laplace and In the aame way that 
tbe aatellltes conid not have been detached from tbair 
Kveral planeta * 

These cunLluelonii were flret drawn from the exact 
lalculatlons tweed on Halilnots criterion which la 
simply a formulation of tbe mecbenlcal law of tbe 
conacrvatlon ot nrean that cnablcii ua to compute tha 
rotation period of the euii or nny planet when tbe 
globe In queatlon Is Imagined expanded eo aa to flll tta 
orMta of the bodies revolving about II 

But not content with showing thnt the planeta and 
eatellltes could not have been delacbed by rotation I 
afterward worked out a rlgoruua matheuintlral proof 
of the proceea by which tbe aatellllee had been cap¬ 
tured It waa thus proved beyond doubt Uiat tha 
■ateUltea of the eolnr syeiem had originated by cap¬ 
ture and at one time moved In Independent orbits 
rrouDd the nun Jupiter e aatellltes nre therefore 
notblng but captured pluuets Though Ibis Inveatl 
ghtlon Is one of extreme generality I carefully 
avoided reaching nny couiluslon In the riuw ot our 
terreatrlal moon till the spctlal clrcumetaniee of tbe 
lunar terrestrial eyetom hud been InvMtlgeted It 
was then found (1) That Ibe mmin could have been 
raptured by tbe eartb quite as easily a* aoy of tbe 
satnllltee of Jupiter and Baturii could have been cap¬ 
tured by those planertu In fart tbe probability that 
the moon waa captured, like the other ■atellllea, waa 
Bbown to be literally injtnity to one by rigorous calcu¬ 
lations btaed on the theory ot probatitllty 
(2> On the other hand an Independent Inveatlga 
tlon based on other phenomena ehowed the probabil¬ 
ity to be in/Mta to one that the earth could at no 
time In tbe past have hed a rotation auffli Icntly rapid 
to detach tbe moon Tbe detalln of theae mathematical 
Investigations have been sent to (he Aatronomlacbe 
Nacbrlcbten for publication and will appear very soon 
It Is Bufflclant therefore to aay that the moon never 
had a terrestrial origin and all this terreatVIal apacu 
latlon Is withoot foundation In my pnpera I have 
carefully examined the colahrated researches of 8lr 
(leorge Darwin and ahown that be was misled by 
accidental coincidences Aa the moon never wan 
near the earth, but la really a planet wbleb came lo 
UB from celeallal space (see cablegram of May Z4th 
In tbe Aatron Nachr 4335) we shall have to give up 
all tbs old views abont the former rapid rotation 
of tbe earth. In the same way the mathematical In 
vcstlgatlon recently published by Prof Slbbtor of 
tbe DnIvenIty of Wlaioniln In Publication 107 of 
the Oruegle Institution (pp 61-67) on The nota¬ 
tion Period of a Heterogeneone Spheroid ” It Invall 
dated so fnr aa concema applies! Ion to our actual 
earth All the bodies of tbe wolar syutem have been 
captured, and not one of them formed by dctachmi nt 
troni the central maeaea wbleb now govern tbelr nio- 
tlons Bealdcs the Inveetlgatlons above referred to 
■ (urtheT paper on thli aubject waa preaenled to I bn 
Astronomical Society ot the Poclfln June 25th lono 
T J J Bpe 

Luoa Park, In the auburba of Parle, la a newr enter 
prlM laid out after Ita Coney Island namceakc at a 
coat of ISOOJWO Tbe Temple ot Mirth la packed wltb 
the usual qascr contrivances such as human roulettes 
xlgxag stapa and torpedo floora The sn-iilr railway 
electrically run, baa tnnnela and caverns Sbooduc 
tbo Chntaa" la anotbar familiar atlracllon One »f 
tba aanaallona la a realistic representation of (bn 
Jtomstown flood which baa remarkable eleilrUnl 
eSocta and which once used to thrill Coney IhIbihI 
Tbare la alao the Infernal Wheel and man) ni'.cr 
attraetUwg. 
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TO eBBoramu-ur rniii mm. 

The eeoompuirliig antnvtni llliwurmtei an la 
KtnIoiM end ueeful horotogteal noralty that baa 
I ntly been perfetted br an BncXab Inventor Ur J 
H Overton and wbirb la deatrlbad aa an Bmplre 
• lock Aa tbe name Impllaa, It le a univeraal time 
piece tor not only doea It five Ibe rorraet time all 
over the woild but auppilea In a glance tbe dUleranea 
In tbe timea between all plaooe on the eaith'a aortaoe 
and tbe rorraet mean time at any town or place In the 
eaattrn or weatern beraliphere Moreover It dam 
onetrateu the actual rotation of tbe earth on Ita aala 
In the twenty four boura aa well aa the actual apeed 
of the earth 

The I lot k la made In two Hlaea and patterna but the 
pilndple of dealgn and openttlon la fundamentally the 
name In both Inatancea Tbert la a terroatrlal globe 
inclined at iHi degrees similar to that naed In 
achoola and aultably mounted The diameter of this 
glove varies from 3 to 4 Inihea according to the also 
of the cloth It completes one revolution about Its 
axis III the tourae of twenty four hours In the nuns 
dlieitlon as the earth llaelf revolves Parallel with 
(lie equator In a fixed rlug dial upon which are In 
strlbed tbe numerals lepicaentliig the twenty four 
houra with sub-dlvlalona the houis from 6 P U to 
G4B A M being engraved In black and from 6 A U 
to G4G P U In red to dietingulih Ibe twelve houii 
before and after meridian Ihe merldlani of 
longitude are IG degrees bpait When any marl 
dian la adjiiated to Ita own mean time all the other 
meridians dinote their own mean time and each 
meridian will tontliiiie to do this loiiocti) throngh 
out the twenty four houia In order to determine 
conveniently the time at any dealred spot on tha 
earth a aurfaie relative to anotbir point such aa 
New York there li an adjustable eud movable 
golds fitted with a pointer which turna with the 
globe and whereby the time le Indicated In the 
hour rlug Juat aa the hand of an ordinary cloik at 
any place This guide le held In position by means 
of a small knob which enables It to be tuined In 
an caateily direction wlihoul moving or changing 
the position of the globe and It ran be eel over eny 
town where Ibe (hronuephcie la to be permanently 
used Aa an example the clot k le Installed In New 
York and It It desired to asesrtalu the lolative time • 
In txwdon when It is 12 noon In the flint nsmed 
city The guide le set to elup ovei New York and 
tha pointer loclliatet title cllys mean time Tbe 
guide la moved eaatward until It Is brought over 
Uondon and the hour 4 48 I M le Instantly ahowii 
on the ring dial The guide la then turned eaat 
ward and brought over New Yoik upon reaching 
which point It will stop and click denoting that 
It la over tbe place at which It it adjusted for 
pcimanent use when it again Indliatea correct New 
York time Tbe guide la easily adjusted to atop 
over any part of the globe where the timepiece la 
permanently need 

III the secoud type ot ebronaaphera ibe Ur 
reetrlal globe Is of R Inches diameter and It Indl 
iHlei ihe rslatlve llmoa between any two pIocMS 
In Ihli rose tbe globe ehould be eocured In the 
iiinnner later explained before the guide la moved 
For Instance the chroncnpheie le permanenllv need 
In London It le I o clock there and It la dealred 
to asceitaln what would be the time In Pekin when 
It Is 1 oiIcMk In VleiniB The pointer Is set to 
Indicate 1 n i Icn k In I ondon and tbe gulda la 
brought over Vienna The glolie li then tuined to 
gather with the gnide by means of tbe milled icraw 
at the top of the sphere until the pointer Indl 
(Rice 8 oclock on the hoar ring By tightening the 
milled screw tha globe la then secured In that po 
sllloii so that It will not revolte In either direction- 
east or west—and tho guide le then turned nntil It li 
cxeitly over Pekin Instantly tha pointer Indicates 
the Pekin time on the hmr ilng when it le 8 oclock 
In Vienna The top sciaw It released and tbe golds 
Is tirried eastward until It Is brought over I ondon 
when It sU|s The milled screw at the top of tha 
globe le releaaed and tbe latter rotated in an eaBtarly 
direction until It stops Itaelf so that the pointer once 
moie Indlcatea actual Lnndon time that Is I oclock 
plus the minutes that the experiments have ouupled 
In determining the lelative times between Vienna 
Olid Pekin . 

Tlie globe mechanlim Is eo deelgned that after die 
Vlaoemenl from local lime in oider to carry out any 
sneb inveatlgatlone as are deacribed above It will 
wheu brought by the hand back to the local time 
atop Itaelf In the rciiect position for the pointer to 
Ind ato adnal local time once more It desired the 
guide aan be easily sdjueted foi merely permanent 
use ua In the smaller model Moreover It required 
a euo attachment can he fixed In position whereby 
the height of the sun In degrees above the borlaon 
Ig shown tar every day of the year This fitting ran 
den the dock eapable of more extioslvo naa In aebotris 
and colleges The total heighta of the tw« modela 


ocmuhiic Amifvewn 

m U sad UM lootaB Mpbatlnljr aa that thig •» 
Mpy bat a amall QMa tt Is anly haasiaaiy to bear 
In mind that tha (nlde aad tha filoba moat ba Wnad 
In an easterly diraotlon only aad when aettliig Uma 
to agarciae oara that the gntde be over tha place fit 
which it la adjnatod tar permanent nae aad that tha 
globe bas been tomad eastward nntil It has cobm to 
a atop 

For acheols and eollegea the eloidi la aspaedany nae* 
tul alnoa It anables ono to damonstrato In tha eon 
rreto the dally rotation of tbe earth from wsat to east 
the dlltaranoa In tints aiistng from such rotatiim oor- 
raepondlng to tbe dtflbranee In longUtnde that la IB 
dag longltada oast or west ona honra dlOerenM 
or four mlnutea for each degree east or waat of the 
standard meridian and tha axact ralatlva position of 
rvc>ry plaro In tbe world and Its tiaot pooitlan at any 
time In relation to tbe light ot the ana that la by dig 
or night aa wall aa certain phases of solar phenMnana 
by means of the lun attachment The clock rsqnlras 
winding only once a week and Ita steadlneis and 
accuracy In running are dlstinidly notloeabla fMtnrea 
It thonld prove of marked ntlllty to stoamahlp aad 
railway comptnlee os well as to other camnierclal 
antarprioM having an extenalvo trade ove ra eaa 

TO roviinAs ASS m aratT. 

h rom time Immemorial tha aeagolng vaaaal whether 
a creation of wood and honp or of Iron and stoal 



•ftor Mfitin* «i to <hfi pffiMat tat MtaMh It ffi 
eftoh flash «« tho ]to#s ot M alto se dgM $U flUtor 
gsMOY pfliatod Bhrepsfla atmtt. to m oottaUi «f lta| 
alinoat hotveraal nae to China, nf M hash ega, how 
can aaet anks Urn Chtosflc tollor aad tha n t pU f 
sloa Bight 111 tha at ImP* la stUI nana toioflt 
among onr own siiimni meaning aa tor tbrwnrd to 
the ship aa pMflItIa Tha Alps of tha Orsetm find 
Roniua prsservsd the ‘toy*” os their bows, nad e•^ 
rled fi dtotlngnlshliig ambtom or fignrehead (patfls- 
aum) fit the bow whUa thalr tototory deittoa w«rt 
gcnenlly gtvmi ■ btllet at tha atom All thaaa 
selB had thalr dIaUngnlahing devicaa and fignre h shd a 
In addiUoa to which thooa named after monntatoa 
and rlvsrs had a lion or a crooodtla roapectlvdy 
Pfilntod or Qfirvod In nllat on olthor bow Nambsis 
of reprassnUtlMia of these may ba sean on pM eotos 
A apeclfil olfiaa ot Pbcmlctu TMia ls had a fignrt- 
head repreaantlng s heraa and war# tharefera known 
as Mppi tha Idea ot riding over tho pea aa on bone- 
back being evidently tbe origin of too adornment 
It li Intereotlng to noto that to tha year 111 B 0 
one of these flgnnbeadf waa found thrown up on too 
Mut coast of Africa and brought to Mtnfi strong 
circumstantial svldsnot that aonw sarly Pbmntolan 
marinera had already donblad tha Cape of Good Hope 
Ramming being the most nsnal form of ottoiik 
among tha auelents In their sea engagonento tha 
bow decoration often took the form of toe head ot a 
ram or ot a wild boar the well knows bnttlng 
taetici of these animals rendaring the flgnra vqyy 
appropriate 

Whan Rome In the days of her decadencN lost 
too command of the sea the most foitnldahlo navies 
wars those ot tbe Scandinavian sea rabbera tbe 
tomona Vlkinga Tha term Viking by tbe way 
has nothing to do with the BniDab word king as 
la often euppooed, bnt Is derived from vtk, a creek 
or fiord and tap meaning tha son of The word 
thus ehould he tranalated Ibe eona of the fiords' 
—a very good dtaoriptlva name for thaoe Norse sea 
rovers Their vaseels—the famous long ehlpa—were 
adorned wHh fflgureheada But the Viking’s eon 
caption of this form of ship ornamentation started 
from a standpoint quite different trenn that of the 
ancients It was not so much a distinctive dealgn 
or a reltgloua emblem Ita Intention was to strike 
terror Into aa enemy What form ot reasoning led 
np to It 1* well detcribod by Bartng-Oonld to hla 
Strange Snrvivale and Supcntltlena'' 

In the Bgll a Saga an old loelandto cblsf la eald 
to have taken a post fixed a boras a head at tbe 
top and to bavs recited an Incantation over It 
which carried a oune on Norway and the king and 
queen when be turned tbe bead Inland it mads all 
the goardlan splriu of the land to fly Tbla post 
he fixed Into the elds of a monstaIn with tbe open 
jaws turned toward Norway Theao figures wera 
called aitfeilospe The aUh-etaap waa primarily 
toe bead of toe victim offered In saorlBce lifted up 
with an invocation to the god to look on toe mcri 
floa^ and In return carry evil to toe bonea of all 
who wished 111 to the eacrificer 

The flgnrebesd of a wartblp waa designed In 
Uka manner to etrlko terror Into the opponenta 
and soars away their guardian splrtu An lot- 
landic law forbade a vessel coming within eight ot 
too Island wttoont first removing Its figurehead 
lest It sbonld frighton away tha guardian spirits 
of tbs land 


SbovlagU bm rlag iwlBMrcirlMBCorekMk udMUtaakamt. 

has presented herself aa an almost human todtvidu 
allty to tha eyes ot her crew Trend to* (arlleat 
ages tooee little difference* betwe*n craft ot tho i*m* 
typ* wtalcb are only pereoptible to the trained eye 
ot toe seaman were recognised to bo Insufllclent to 
dtstingnleh one Individual abtp from another Henee 
ebipe were variously ornamented and named by their 
ownera and eommandm who fraquently adopted one 
of toe nnmeroua deities ot heathen mythology u 
■speeial protector of tbetr veesel and ot those who 
Intrusted themselvss and thetr tartnnea to Ite kssp- 
Ing As In almost svery branch ot entlqaarian r*< 
aearch we look to tha ancient Egyptians for tot aarU 
eat InfonnaUon on ths subjoct Thaso wondarfnl pa» 
pie ware among too very first roeordad oonan travd' 
era and shlpballdtog with them had at an sarly date 
qnite attained the proportlosa of aa art Many of 
tbeir boate wera elaborately painted aad deoorated 
and among their decoratlcmi toe flgnraliaad stand* 
out aomewhat prnmInanUy The aaorsd Ibla to* lotna 
and ths pbcsals war* favorite daalgns aomstlima 
placed on the raised up prow Itself and at othara 
rather behind It as in th« one Illustrated Not* to* 
huge ty* that la painted on tb* bow Jnat fertow to* 


Hers than we have tbe rattan 4 fire ot the Vik 
Ing figurehead and the annexed reproduction of an 
old drawing In Btrutta Chronicle of flhi^and* 
toowa net only a fignrehead of this period but 
actually a nitk ttang la oomblaatlon with It 
It la obvions that the word head comes directly 
from the nttk-ttang aad altbongh tha advent ot Chris¬ 
tianity abollshod Ihe barharona form ot wltchcratt 
which It axempllflod yet Ui* figurehead and hsnoa 
tha head' of the ship nmaln t*rma to eonotaat nae 
to tbM day In the drawing ro te rred to It will be 
observed that the atonal hp'r iCTminataa with tha 
boad opd aaek of atmo animal which la probably 
intocdod tar a dragn This tohnloufl moaater has 
always haan a tovorite *mU*m to aU afito and ftum 
China to Waloa both of «Uah widely eaporoted 
oonatrim 11 ooea^ a preaatoaut poaUlon to to* 
national heraldry In nil onaip Ik pfobnhlr hra baen 
Uk«n a* tha eymbol ot nteletolant powor o^Ua ot 
InlHotliig **11 upon too hsnan no* In tha BIU* 
tb* draffon la mlwar* y*pnamited to tola light, aM 
Its wings ampant fotn, daw*, and firA«oattog month 
r*nd*r It tormldaU* In "to* air abeva, tha with h^ 
iMfith, or to too wntan under tha enzto” taWta tha 
sifb-^ong theory betora n* wa can wtfl on far stand 
the Old SetAdlnarian Ma«ov*ra botog vefy pnatld to 
ttt nae na n fignr*h*ad Tbt dragani toay 90* (to 
potmf was otod fra^ioBtly a44»Md da d totota Of 
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A PartUl SalB(l«« ol «k« P wti lt af 
IMa-Vtatoa. 


I Im umblHin of tela-Tlilon hu long been a tarortto 
Hill «li1i pnicrprlslng InTaatora. Tbn manj talp 
plioiograpblc opiiaratua vbioh have been made fcaown 
In tlic rounw iif the laat tow yean are the outcome 
(It (heir indeaTora, But the tranimlaHlon of pbotO' 
Kiniilm (Iruwlnga, nnd handwriting over a telegraph 
wire Ih liiromiinrably more eaay than the InetantanW’ 
oils rendorlng of the moving ubJeitB eltuated at the 
traiiHiiilttlug etatlon 

II In Inin a Bolutlon of the problem could he 
nliiinptMl on the very principle underlying the oolp 
HiriKtInn of theee tole-photogruphlr apparatua The 
vnrIouR Hnctlona of a pirluro would be prodwu^—not 
Hiixisetvely ae In the toae of tele-photography but 
Htiiiiiltaneouely ae well aa Inetantanoouily, without 
anv lag and would betorae vlelble Immediately with¬ 
out any photogra)ililc prnceee. There are two dlflb 
(ultlee In the way of a practical realization of thle 
Idea viz. (1) the extraordinary coetllneen of auoh an 
milUt tS) the NlugglahnniB ur Inertia ot the vital 
organ nf moat HjatcniH viz the plioto-elettrlc selen- 

Mr Priuet KnhniPr of Berlin, well Known for hll 
Invciiilunu In the tlcld of wlroleia telephony and teleg¬ 
raphy huH Buiineded In perfecting what la probably 
the (Irat dPiiionHtrallon apparatua which may be aald 
nitiinlly to tuifvc the problem Tho writer haa had 
iin oppnrtnnlty ot Inepei ting thia cnrloua machine 
linmedlalel) bofuie 111 bi Ing aent to Bruiweli In or 
dpf then to lx- denioiiBt rated before the promotera 
ot Mie I'lilvci-Hiil Fxhlbltlnii planned for next year 
In foil a loinplete nnd diflnllo telo-vialon apparatna, 
(natlng lh( trifling auin of one and a quarter mlllioa 
dollnni lx to lie the ilou of thle ezpoaltlon The 
dimonetratloii aiipuralue haa heeu produced at a coat 
of Ilf'iO and by reaaon of Ite more elementary con- 
etructlon lenda IteeU only to the reproduction of 
the paltern (onelatlng of fii]uuree arranged In differ 
ont comblimtiona 

The pattern U tlirown on a screen bung on a wall, 
which Bi n-oii la a aquare divided Into Vt aquare aeo- 
tlona nrhlnd each of theee aottloni la arranged a 
highly aenaltlve aelenUim lell In whUh b) a no\el 
pruceaa Inertia haa bn-n eliminated an far ua poaalble. 
It thua rcapnnda Inatantaneoualy to any variation In 
IlKbllim it la rxiHiaod to 

At tho rnelvlng abitlon le arrangud a almUar 
acreen, divided Into tho samo nuralasr of aectlona 
each of which communbotca with the correapond 
Ing aectloD On the traniiulttlng atreen 'While the 
actual system uaed In tranamlaalon la kept aecrel 
this muib may be staled that a highly aenaltlve inir 
ror gulvuiiometer rptnuverts the flucluatlona ot cur 
rent prodtnod by diicfuatlona In lutnlnoua lutenalty on 
the trunamlttlng atreen Into corresponding light varl 
otlnna An aLtuniiilatur battery Nuppllea current to 
ifap li It lUlun (In lilts 

As siioii IIS a perforatid pattern la Inserted in the 
projpiior a tPlegrapblc reproduction of the pleture 
oppenrs ut the vciy moment It le thrown on the trana- 
milting mrecn Tho alugglabnesa of the cells haa 
tarn UMiiomc In suih a degroa that the talegraphio 
plitun will nspnnd practically Instantaneously to 
liny ninllnn In fait a reproduction obtained at moat 
In n few iiilnutoa with the pboto-telegraphic annuw- 
tiis an far (oiistriiclcd Is here aibteved In s fraction 
of a Hpcnnd so that anveral phases of a motion ran 
Is rcpmluccd within u aernnd 

It Is hard to renllrp what an amount of laborious 
work boa been eippiided in constructing even thIa 
loiiiparatlvely simple apparatua In fact emh aeo- 
linn with ltd aelenlum cell and mirror galvanometer 
devil e Is an liislrumcnt of prorlalon In Itself while 
dm lliml apparatus will be composed of 10,000 ele- 
iiicnis of dm aamc kind Bach aelenlum cell will have 
t,i he uniiiid pcraonally by the inventor, who never 
Inirimis ddg wnrk to anybody else 


Drawn glaea la ronatantly beinming more widely 
implnycil III iiiAihIne conatrnctlon because of Its ex 
tianriHuiiiv slringth It Is little affected by eudden 
(haiign nt tempiralure and realels the effect of Are, 
heavy loads md violent ahoiki Teals of the effect 
uf loada elinw dm great InRueuce of the tbIekneMi ol 
dm aheet of glass a varlatinn of 1/2R Inch produclug 
a conalrterablo (.hinge of atnngth Oloaa broken by 
utcriuading (xhihita numerous cracks radiating from 
the renter to I be edge In regard to the flrw-raslatlng 
qualities nfflclnl tcata are made at Breslau by thu 
following method The gbiss Is flrat heated during 
87 mlnutea, then II Is sprinkled 1 minute, and recelvet 
the Impact of a strong Jet of water for S mbiiitSB. 
TUa gU^ to required to abow no craidi mdar this 
treatipeht Drawn glaaa la easily cleaned and trana- 
uiUa Aurh light It la raaito In aheeta ahont 11/3 
laohes thick measuring about 9 by lb Uiehea and 13 
by It liiih-wi and capable of aiipporllng. rcMpaotlvely, 
liil,iiuo and 30 000 pounda par square Inoli. 


ShHefitlfle''.Aaiiia|ii^ 

tn enoai m x«i vAm 

svaK Astaea. 

The oocooii«a)dag habit to go ebanea ^itli lit- 
■eota, that there are only edn|ainttvalr few epeetoe 
that do not posaeas It ta lome fom or Other It 
amounts almply to making Oae ot a aaUraiy anre- 



the sand maooa wasps and their aaet. 

I ta (ha balky tamwllkv not euatlruiiUott at a upaaliw of Odyiani aad 

•hawliig ealta wfthia, oatund alia, a, lana,'nd d. U>a adult la 
•act that makaa (In Dtai, iKrth talamod, (ha lottar Imwn 
with yaUaw marldnta. Tha Jagllka ahisla anil ot 
rumeneMfmitnia taahuwo at a, nalml alsai 
/, iha wasp, tnurh aalaigad Hia colon an 
black or bniwa with paluyoUow markluao. 


lion, which harden! and toughena upon expoaure to 
the air 811k la a common illustration and the apt 
drr web la aimllar, though spun from the poetsrtor 
ot the animal Many Inaeota spin thia thread-like 
tnbitance, others iqiread the aallva at a coating 
within the larval cell or boring, itUt others make an 



A broken uaet of blue m«t danker waep and the 
larva, pupa, and eocaoaa token from ib 

Tbonuatattuwwkoriheadahwwqk Tho ooooisia, laixva sod puck 
OHait-Ukii, SIS tho work of the fsU-anwa lit(nt sad vhUn 
which Ihoy go Ihroegh tholr tuithcr tnmfOrmaUiiii. 

independent parchment like cocoon within the lar 
val cell Many Hymenoptera os the heee lorlal bor- 
neto, ants mason waepo, ote.. commonly emplor the 
lost method Many spetlea of most orders nit the 
salivary aecretlon as a glue, and remarkable lUuatra- 
tlone of this can be eeen la caddie lly caeea nader 
water, for the aaliva la cold waterproof when bard- 



ittfarr-taSS.^' 

'Tito itoikt)«g.df mi*' 

oana dtoto hot asato to be *:aaaBto«« 

,tha mpd awtoB wmkpa la tbMr larral 
a ooMoa to hpaa 'wtobto tha mad eeU, Ib*. 


It are made by the lama 




tor nadt building and U a maapa ot protaetkm mataat 
thalr a nem iaa, 

Tha bard, oompaob durtiite, and watorproM mad 
neeu of tha maaoh waopn, auparlor In doaatruotlM to 
tba mart bardapliig of mnd ^ iogSthar stolpb' 
waa alwoya a myttofy to tba writer until after waiab-‘ 


The waep makee certain off motions with Un liend 
elose to Its work after adding the mud la ttn proper 
place, and It woe evident that thin wae a gluing eperw 
tlOB tor tha purpoae ol bolding togetbey the Partlotog 
of earth Upon oloeer examlnatibn, Immadtotoly 
after the waep bad dntobad a portion of fto work, it 
wna found that tba day was ellidrtly nttohy, aa It a 
vlicld material bad been mixed with ft UlndlM 
where tha wup obtolned lie day. I promrad a Ut 
of thto, and forced it together on a nmooth iurtooa 
in aubh a way that It would be under no etrala and 
would naturally adhere, than dried it oarafoDy to the 
air, and tonnd that it by no meant mode as strong 
a anbstance aa tha waap's neat Another experlaent 
wee to drop part of a mnd nest Into hot wator, and 
the other part into cold water, and note the ronK. 
The latter piece merely eoftened hut nnnatoed Intoet 
after aoaktng for nearly half an boor, while tha other 
to part dietotagrated, Ohowtog tha preaenee of tho 
eellrary aecretlon through tho ctoy. Upon taking a 
place of thia dlaaoivad mat and forming it as tha raw 
day ahovo mantloned waa formad It was fOnnd that 
the material adhated tor more atrongly whan dry 
The aalivniy aecretlon, therefore, la probahly throngh 
tha clay and within tha cells ot certain spaetoo, and 
makes tha lining thareot. In what manner, howsrar, 
tba small and dendar-hodled wasp can secrete -'eufl* 
dent sallvn to glue together the nnmerona portlclea 
ot Ita bulky mud neat Is beyond nnderatandiiig. 
Waterproof animal glue to very amal! guantlUee, 
mixed with clay or aand, makeo a material bard to 
eurpaas for tho pnrpoae neodad The day nast ot a 
speciea of Odyneme saddled on a twig or vine to the 
woods to ahnoat like a atopa, and even herder than 
many aandatonea, and la Impervious to the water 
It to dini.ult to undeiutsnd bow tba little wane can 
harrow out ot the cells when BnOclently warm 
weather haa brought them through their tn^orma- 
tione. 


Aa BleeUfe Oeezroyer. 

A new method for deMruetlon of rate by tha alaetrlo 
current haa been lately put In use by the munlelpal 
clectrio station of Charlottenhurg, near Berlin. Tha 
method to a patented one, and la tovantad fay M Ton 
Blederhetm. A apeolal kind ot trap on tha alaetrlo 
■yatam Which wu constructed to ^d to give very 
good reaulta. The current nOed to thto case to three- 
l-hoae currant, working at a tension ot 130 volte, 
which voltage eoems to be snfident to kill the rata 
Direct current at 330 volte can alee be employed. The 
animals to he deetroyed. rata mtoa ato,. are at¬ 
tracted by halt and enter the trap. By doing thto they 
oloae a circuit which tuna oh the current A eat of 
wlree le arranged ao that they coma in contact with the 
animala. The creatnraa are killed inatantly There to 
DO appreciable combuatlon to tha preaant devloe 
A number of appltonoaa ot thto kind can be mounted 
together In a large box At the otoctrle tnpa It to 
Bdvliable to uao a method ot a qwclal contact Which 
te put on an4 ringa ah etontrio ball or Ughto a Itaunp 
ae that It can be aoUotd when to roadlhat tba 


To W ai l toralsk i m a ria lt g psMa 3 | aa |ii am ratoutoftito 

AmeHoan (^ro^tug oka aaaily Wfletlmutohad froto 
OaUolan aa<l fttwto ^rofawm by..|hej»e^ of oolort 
leia nltrio aObl, tbit U ^'‘aay, i^d wb|^ to not ool- 
orad yellow by storoua fnaMic Tbif aeld jibouid hkvg 
a deaelty of L« mud abaUlte bavu baap freed from nl- 
trens vapor ti^ heattog |t ifi& « ^"urea, 
parta of acif epd ^IrotofUp aer mika4 Ih a tiyllrtrt- 


Tha mlxuiie to rtmktoi for a aUnto or thtot 

Amortoan patoatodm’iwamaajk vtotot ootor, wMl* |b« 
arid upOR wbleb tfaa eU ileata baoMwes yetotor. 
oto» tmi Bpto^ Prirotoum. on 
yeitoW'itod^fha.aciM bMonug broWn.-^toM«W^, 

niiaafaiiiSiliM omM,‘<w«ta>oai<tata(' 













to tho 




l^dMiUflc AmevicMi 





HOUStHOLD SUGGCSliONS. 

Av nm gf fU T ms nx noizim vax. 


Wbw troUlQg stook, ohoiM oar Oio Itte in n gM- 
tnv*, tlM not tiMt to triad out from tlia fatty part 
IswIaUy entebaa lira. Aa a mla tha tat la orar- 
baatad and buma Baratr. and many afforta to put it 
out, whan takan from tha oran. tail 



BOmi-IOTTOXXB BXOUOia PAX 


Tha aooonipaaylng lllnatratlon abowi a vary almpla 
way to avoid thia. In tha pan oaod for broiling ia 
placad a parforatad folaa bottom mada out of blaok 
iron of any thieknaoB. Tba edgea ara tumad down, 
aay one quarter of on Inch, forming anpporta tor the 
bottom, Thia talee boUon ahould be nearl* Cl's csme 
■iM aa tha pan. Oa large pana, of uiuroe, tha bottom 
aboald be braced with otrtpa of Iron, to prevent warp¬ 
ing from tha heat 

In oarvtoa the anvt melta, and rune down through 
tha perforations to tha bottom, of the pan No matter 
bow hot the lire, the auet will not catch Are aa It la 
protaeted from the llamea by thO perforated bottom 
which acta Ilka the oureen of a mlaer'a lamp The 
bottom can aoaily be removed and cleaned and the auet 
In the pan he emptied out. 


to Ita nsport Two plaeaa of tohtiig ara proonod. 
«M with a half-inoh outalde dlaaatar, and the other 
a halt-4neh Inside diameter Tha former la noothad 
down with emery p^er, oo that It wlU oUde easily 
Into tha latter A section of the smallar tuba U out 
to form a pintle D, and three pieoaa X of tha latter 
tube are fitted on to the ptntia, tha whole being sa- 
onred to the half tuba a by means of acraws. whloh 
pass throutf the sections X and are threaded into the 
pintle O Before the pintle la mada fast a collar X, 
cut from the larger tube, is mounted thereon between 
the upper aectlona X To the collar X a Ing O is sol 
dared. A detail of this la shown In the drawing, and 
It will be wean that tha baas of this lug ia ailt to form 
two ears, which are bent In opposite directions, and 
curved to fit the aorfaoe of the collar X Thia ron- 
stmotlon provides a broad surface for soldering and 
is made necessary by the fact that In use this point 
is subjected to a great strain Between the middle 
and the lower eeittona X a sleeve H is mounted to 
slide This sleeve la also cut from the larger tubing 
A pair of lugs are soldered to this section, to receive 
one of the links of the laiy tonga between them It 
vrill be ohoarved that the iaoy tonga ronslats of pairs 
of links attemating with aingle links, tha latter being 
the once with the plain hoiei. The llnhi are held to¬ 
gether by machine lorews, and Jam nuta are used to 
prevent them from working looee It will be observed 
that the nuts for tha oenter pivots ara on one tide of 
the laay tonga, while those for the end pivots are on 
the oppoalte aide 

At the oppoalte end of tho lazy tonga tbo linki mn 
nect to a pair of alcevea of the larger tubing which 
slide on seitlan / of the smaller tubing Sections of 
the larger tubing are fastened to the tube / by means 
of screws, so sa to form shoulders thereon Soldered 
to the lottom of the tube / le a atrap X which la bent 
to form a semicircle The mirror la supported In a 
wire frame which Is bent to the form Indicated In 
the drawing The upper ends of thia frame are fitted 
with bolta M, enldered feet The threaded enda of 
theae bolta past through openlngn In the enda of tha 
atrap K A light spring on each bolt and a nut to 
preas thia spring against the strap K provide sun 
dent friction to hold the mirror at any desired angle. 
The hand glass may be elipped into or out of Its holder 
at will 


mtaixa bbaoxxt tox m haxb ftiAM. 

A vary useful adjunct to the dressing Ubie Is a 
small mirror, supported la su( h a way aa to permit a 
person to view the aide or back of the head without 
having to bold the glass In the hand The writer 
after aearching the city over for an article of this 
character, woe forced to moke one for hlraoelf The 
tank won not a dltBcult one, and dlrectiona arc given 
herewith, which will enable anyone who knowa any 
thing about the use of tools to make such a bracket 
Tneteed of having the mirror oecured permanently to 
the bracket, It woe decided to make a holder In which 
an ordinary hand glaee could be Inserted at a mo¬ 
ment’s notloe. The bracket Is Illustrated In the so- 
companylng drawing It le of the lazy tenge type, 
oonsliting of a aerlee of braae Ilnki Joined together 
after tha manner of a ferryboat gate. These llnha ore 
all of the eaiaa rise, fi inches long and H Inch wMe. 
Blach of the links A le provided with three holes, one 
■t the canter and one at each end One set of linka 
Is provided with tapped holes at the enda only an 
other set of equal number with tapped boles at ths 
center only, and a third eat of equal number with 
plain holes only 

it the end which U secured to tha wall, or the 
drseesr, a half round pteoa X la provided wblota 
eotudate of a IH-taioh braoa tube out in two length 
wise. Flatea C ore soldered to the upper and 
tower ende of the pleoe B to pravlde higa, through 
whkA tha oorowa are paaeed that oeoura the brocket 



A elmple electrically heated coffee pot con be mode 
so follows 

Procure a rotmd tin con of about two quarts espac 
Ity This can should be about 5 Inches In diameter 



AX XUOTXlO OOmX NT 


and should be open at one end The open end should 
be round and smooth so that a wooden rover con be 
easily fitted Into It 

Cover the bottom and stdee of tba can with heavy 
felt, sticking tt on with shellac Put on a layer of 
olertrtclan's tape over the fait and slick a pleoe of 
fiber or cardboard on the bjltom Then give the whole 
outside of the cotfes pot a couple of good coots of 
shellac It Is vary Important that this part of the 
work be wall done since It the can Is not 



properly covered with felt, the heal generated 
In the coffee pot will be cendurtod off so quick¬ 
ly by tb« air, tbat it will be Impoeelble to boll 
water In It. 

The next etep le to make a cover for the con 
This ODver ebould be made from hard wood 
■hould fit tightly and ahould have a small hole 
In It to allow Btsam to escape A etnndard 
weterproof lamp socket should be screwed to 
the inner elde of the cover eud the leading-ln 
wires eheuid be brought out tbrougb small 
bolM drilled In the cover tor that purpose 
Booh wire ebould be brought through a eeper^ 
ate hole, ee oe to avoid poaelbilltlee of a ehort 
olreaU. and wherever there are live metal 
parts ears aheuld bs taken to Inaulote tbem oe 
It tt vary easy to gel a ehort circuit where all 
ports Ore exposed to eteais 

Ttie Hade troos tho socket ebould be con- 
neetod to a errew plug by a enitable length of 
Mtfitoluap cord. 


J*Aim m Tin sm 


and ohallac to keep tba el 


The coffee pot le now complete, and oU that la rA 
qulred le to fill tha pot with water and ooSea, pnt the 
cover on with the lamp projecting down Into the pot, 
and screw the plug into tho handiest lamp ooeheL 


Nearly every person at some time or other boa 
wished he could stretch a shoe which at a particular 
point pinched the foot or Irritated a com It la not 
neceseary to go to a ataoeinaker lo have the leather 
stretched It can easily be done at home by meana of 
u shoe tree of suitable tonn upon whhb an enlarge 
ment Is formed at the neceeaary point The enlarge 



meat must adhere firmly to the tree and most be of 
such a nature that It can be easily molded, and that 
it will not become deteihed from the tree when the 
latter la forced Into the shoe A material answering 
all these requlrementa Is ordinary candle wax Baal 
Ing wax might he used hut the candle waz is prefer¬ 
able Os It will nut Injuro the tree, and as It Is easier 
to manipulate The enlargement U formed by drip¬ 
ping a Bultablo quantity of the melted wax upon tha 
tree at the desired point, and molding the reanltlng 
excreocence Into proper shape while the wax Is plastic. 
It adheres to the tree with remarkablo and onexpectod 
tenacity and owing lo Us waxy nature tends to slip 
easily Into tbo shoe wllb tho tree The shoe can be 
slii^tly moistened at the troubleeome part to taclll 
tate the stretching attlon 

TABOUAXT KABI XBOH AX OXlOX CXATl 

The accompanying lllustmtiona show how a simple 
(rate nsed In shipping potatoes or onlonA con be 
readily ronverted Into a tabourot or flower staad 

A crate ouch aa abown In Xig 1 can be oecured from 
any grocer ur from a vegetable dealer Tbo aides and 
ends of the crate which are emnprised of slate or- 





OOMMOa OXIBX CAATI AXB THX ASAABAXeXXKlIT OF 
THX BLATi. 


ranged as shown, are fasteaed at their corners by a 
long nail paeslog through holes In the ends of the 
slats. 

To c-ouetrnct a tabouret, the nails in each corner are 
withdrawn and the slats being eeparated are then 



B IX AX OXlOX OBATI. 









taken uid nllpped on th* ulta. and arraaiad aa ahown 
In V ig 3, tb« long ilata forming a Croat and Uia abort 
Plata arranged horlioutally Aftar tba alata baro bam 
Riieiubled, tha point of tba nail ean be rlratad boM- 
iiig the alaia togotbar, and prodnolng an artlola of 
rigid conatruettoa aa ahown In the photograph. 

Tba aame can bo atalned or palntod at a Mnall coat. 
Vilille the alata are fairly wall paned, tha appoaranoa 
of the article can be Improved by planing tba alata a 
trifle more before amembling them 


k TUI 0A1I IlADIl 

ar viLutn i ■ xEaiti 

A friend of mine who hatea to eee anything go to 
aaete haH foiiud an excellent nae for old tin cana 
The rain plpna or leaders of bla bouse are all borne 
made, and built up of tomato cana. Ha claims that 



A IZASXB KADI OF OLD TOT OAII. 



ovtr tba otbar poUv an ««q. Tba oaMa an gaeiM 
at ona and by naans of Sertv agros to thn teg «< a 
board hangar wblob la provldad on tba nador aids with 
a row of books propmH mdood to Bnpgort tha Shirt- 
walaU or otbar garagnta, ons sloaivdds tha otbsr, 
without crumpUng them. The cords am faatanad to- 
gather at tba ODpcslta md and ars provldad with tiro 
loops for engagenieat with n hook Caatenad to tiM 


Slaw dptf a^dlasia .wn to tha.gMwhi 
Id df Pd^iab^ or oOwr watgUW. mat' 
kaaf ot|t tib ~ ^ ‘ 

this dovidn bha hdan u nda upward pf tlu|a,>anM. 
and baa lliyBd thp houatr dn aiMnl oaaaatadd, 


hook houa the hanger in ito higheal poaitlon, os 
troted, while the other Is need when the hanger la 
lowered for thn pnrpoaa of hanging or removing a 
garment. The hanger may be railed or lowered at 
will by operating tha eorda. . 


wlm II ge«e, IP inohw ipikg. TUd this denbM, a«id 
wiap ebont the flstnre aa iUnatratsdi Bendti^ 'traa 
ends outward, and aat Into tba nn^ aida of a loiia 
papartaok bead or alnllar artlola u In Fig. I. TWa 
arrangamont, It neatly eonontad. wtQ nppoit tbp tabs 


I KXTXOD or mUKO A oou. 


If yon own a oorhacraw of tba kind Ulnstiatad, joa 




they ere much more Katlaractory than the ordinary 
gnlvanlxod Iron leader tor the raaaon that they were 
thickly (dated with paint on tbe Inelde aa they were 
built up (an by cau Tbe flrat itep In the operation 
was to remove the top and bottom of each can The 
■older won moiled oil by placing the cone on a hot 
■tove After the tope and Imltome dropped off one 
end of oach can woe expanded slightly eo aa to re¬ 
ceive the end of tho next can which wax fitied In, to 
a depth of about a quarter of an Inch Then they 
were ealdcred together and u an extra precaution 
the InngItudliiBl seam of each was re-aoldered eo ae 
to (lose an) leek that may have boea sprung durlug 
the procew of removing the top and bottom of tbo 
(an To Increaae the atrength of tbe lender the cane 
were eo arranged that tbe longitudinal aearai of the 
•nccessive aettlone were staggered oa shown In the 
Ulnatniflon so aa to form a symmetrical and regular 
aptral running around the leader Rach can as It 
WOB loldervd to the leader wai painted on the inalde 
wall with a thick coat of paint ipeclal attention being 
given to the Joints After the leader was completed 
the outside aleo was protected with eevernl costs of 
paint 


OOgTIVIlVT HAgeil roi THI OlOTBU OlOgIT. 

■T BBS. T O HUSTXS. 

The B( couipaiiylng Illustration shows a hunger, fbr 
shirtwaists and other garments, located In the upper 
part of a clothes (loaet to utilise ajiooc that Is usually 



waaleil The hanger te eo placed that garments hung 
thereon will not Interfere with dothiog that la hniig 
on the usual hooka But It may be lowered wherevfr 
desired so as to provide access to tha gsunants tbaiaon 
Tbe boards are fastened to the celling of tbe eloaat 
and are provided with pnlleys oneipr which Is a double 
pulley 10 fmeiva Ka own cord and the cord numing 


can easily remove the tigblaat cork without fear of 
BOllIng your clothes. After turning the screw well 
Into the cork, place the Up of the bottle under the 
edge of a table or dielf, then with the upper sur 
face of tha table aa a rest, lift up on the handle of the 
Implement, and tha oork will follow smoothly 


ALAUI FOX lATTUU OF ILKmOl BAI UOaTXIL 

My home Is equipped with elactrle sparking devices 
for lighting tba gas Jets. The system aa I found It 
had one serious drawback namely, that In soma mye- 
terloua way tha (urrent would become abort circuited 
and exhaust and rain the battery Upon Investigation, 
I found that a devtea could be bongbt which would 
give an alarm In time to correct tbe short circuit 
before the battery wai affected, but that the device 
was attached to and made a part of a spark ooll I 
proceeded to eoustmet one on the epark coll which 
formed part of the lighting system It is an extremely 
Bimple arrangement and can be made In a few ralnntes 

Cut away tbe wood of the end of the spark coll ss 
shown at 1 In tba Illustration ao as to get to the ends 
of the core wlrea. Bend a piece of thin sheet spring 
braaa K Inch wide Into tbe ehipe shown at 3 Fasten 
one end with a screw S to the end of tbe coll Fix a 
platinum contact point to tba under aide of tbe oppo- 
alte end at 4 Under this contact platw tbe cowork 
Ing contact 5 Tbe contorts token from an old bell 
will be found aatlsfactory To tba undar side of tha 
bent portion of tbe piece I secure a small disk of 
■oft Iron < Care moat be taken to bend the piece 1 
so as to bring the iron against ths cpre at the same 



time that tba ooatact la made at tba plsUanm points. 
Arrange a amall atop 7 to prevent ths Iroa rising too 
far from Ua oera. Tba movement at tha eantaet 
poinU Bhould not be mors than Vl< Inch, and the 
spring of the piece I SbenM ha vary light Place a 
■mall ball or buaar t at aftp eonvealant point to gtva 
tha alarm, ‘nia should be eannaotad to the davtoa 
aa ahown, one of tha peats on rhk oa)l Ig eo hn a ct aa 
by inanlatod wire to ana af tba ooptacta aa at 9, tba 
oppoaUa eonUet • Is cestMStad to obb slda of thn tolt. 
Tha ratnto wm la emmattotf to thh batitatr aa pa ^ 


In a gnmafnl curve It la eztramair simple, and win 
uot prevent removal of fhe tuba. 



Not long ago the writer hit upon ths following Idea 
for a rod threader tor quick and accurate work on 
rods from 1/16 to 8/8 Inch In diameter All one 
needs la a bench or blackamlth'a drill, with a thna- 
Jawed chuck Clamp the red to be threaded In ths 
chuck of the drill Place tha die In tha holdar as 
usual held tha die against ths end of tha rod to be 
threaded, and tnm tba drill at slow apasd Those try 
Ing this method wlU And It a mnoh qnlcktr and better 
way than threading by hand In tba nsnal manner 


DMF U(HR KADI FhOX AW Oa LAKF. 

ST 1, A. yuax* 

Since gas bsa supplantsd karoaens for tllnmlaatlng 
purposes many quaint and highly prised oil lamps 
have been put out of commlsalon These lamps may 
be changed Into atlractva drop-lamps In the manner 
lUnatrated berawltb. 

A center-draft lamp la beet adapted for the purpose, 
but any kind will anawer Tbe bole on top of tha 
oil reservoir le first soldered np and through the cen¬ 
tral draft tube a small gas pipe la placed, witb a 
threaded eud on top, to raoalva tba burner Any 
mantled burner may be used Under tba burner is 
placed a waeber, retting on top of tba oil rBSa r vo t r, 
wblob keeps ths burner In place. At the lower and 
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' Ikir. Mtants*'tvM M 

jDklAvid m( t» ■«»« ttm to Ik* rl^ 
to M«r to surd* wwato tb* itok* bd> 
IM* to 4totoa<fto to tk* rtoto Airiottoa. 

tk* totontfip, aftor p to rtu< ^owr 
•»to»^ «hatat^ HUV-* LMto klU mu 
It* < U M ■ ■ tortac dovswtoA B ii wi at 
lM*f« tk* toiohtoa tawd to* •■fth. and 
to* nftotor «*• cMlto* to art to* tori' 
aottol nddar aharplr upward to ordar 
to tosri* kla propar almUoto Alter do> 
tog tob k* flaw atoadUr took to to* atari- 
tog potot aad aroaaed Um Un* 14 atoata* 
and 41 aaeoada after Ibto paaatog orer It 
M toe outward loamer Deduotleg the 
ttaia of toe tom at to* far end of tot 
eeuna to* Urn* tor the 10 mile* waa 14 
totootaa and II aaeoada. whioli ootre- 
opOBda to a apeed at 4MB mite* aa hanr 
Sto* maaiia that toe Wrighta win reotlre 
g tMmiu Of fB,000 to addltfon to |IB,00« 
toey bid for aopp^rtog a hnan maohln*. 
The flight waa a»d* with Uent Baj. D 
roqloia aa paateageri and, aare tor to* 
potata meatioaed abore, waa uneTentful 
according to OrriU* Wright The pre- 
ol don with which he matotatoed hi* lam 
whll* fljtag over a raller 100 feet or 
more to depth on the outward trip waa 
r«aMwkahI*k and had not to* downward 
Wind onrrent canght him on the ratora 
trip, ha woald have aerompllahed thl* 
Joat a* welL The nndniatlon and veering 
out of the ooorie owing to toe wind 
doobtltaa made a rilghl diminution In toe 
apeed Had there bean no wind the 
bratoen might hare made taater tone 
and obtained a greater bonne. But, on 
to* otoer hand, a flight under eueh oon 
dltlona aa obUlned waa a far better dem> 
onatratloo of the poaalbllltlaa of the ma- 
ohto* for war pnrpoaea, and toe filgnal 
Oorpa may well be proud of Ita flrat war 
aeroplane, which to without doubt the 
premier machine of toe kind In the 
world tfrday 


lUflBT. 

(OoBclMtod from pop* 88.) 
when toe motor elowed down and 
etopped and ha again cam* dawn 
In to* OhanneL Although hto mono¬ 
plane atruck toe water rather more 
gently than on toe previous flight 
Latham's noa* waa brokeu and hi* head 
out open by hto broken goggle*, ao forci¬ 
bly waa be thrown agalnat aomo of the 
guy wire* of hlo machine. Nothing 
daunted, however, be haa anecunoad that 
he will agalB make toe attempt aa soon 
■a ha recover*. Tbn* haa been opened a 
naw ara In aviation—toe em In which the 
flying machine Is to be need for traveling 
from one country to another, be It over 
land or aea. 

The triumphant SSmlle flight of Blerlot 
aoroM the Bngltoh Channel, which waa 
eccompUibad In 8T minute*, or et to* 
rate of about 40 mllea u hour, to too cut 
mtnatlon of a large number of more or 
toga lengthy, yet aucoaeaful flights that 
have been mad* by this aviator with hto 
•tto. XL" machin* aioce It was first 
btonght out tost January Borne of to* 
mere reoent of thebe m^ta w* mention 

During the peat two months, U. Blerlot 
ha* ban aapartmanUng ahnoatdaUywlto 
ritoar hla “No Xl." or /'Xll'’ mono- 
pliM. Th* ftumar of thaa* he haa kept 
atli^^toa-Hrilttwin.whUe to* “No Xll” 
PWoBtaa htt haem at Donal On Jnne 
lA ba mad* two enrilant BOO-metar 
' flfghto krtth «b* lattat at iMPdaaHoll- 
naaut, th* flrst uana, th* aaeond with 
Wahtajhahte aapwwmgir OnJtpiaUth 
ha mbd* uavtial ahoti fllKhta M trott BOO- 
to <00 Btatara to length, keaphigtbama- 
ehto* riba* to to* ground; am aftarward 
a magnlfleant fltght of triiy a wUa, wMoh 

waa tottolaatadky a daahto B tfim at a 
hriflht of IB fast ^ It. ftuyet aa 
'paflaaiiar, aiwth^ itliM of hito 
^IBator (naariy 1 «&*) at a hllBl|t at T 
ttt *»A) waa aooenpbBM- «!* 
day «. Btortot nadaa^ijljikb' 
at aheut ISO toriam (|irto*|^ 
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BaatcW Dnmoat aad A Fouralar aa 
IpaaseDtoi*. Thto waa to* flrat time that 
I three people had flown In an aeroplane. 

eama day aavwal other fllghU were 
mad* with on* peaeeeBer. the loageat of 
thee* being ehoat a mil* In length at a 
height of 10 feet. By himself Blerlot 
afterward flaw abont S miles. 

On Jnn* Uth Btoiiot mad* ion* more 
flights with hto ‘No XII“ monoplane 
After a abort flight of 4 kHometan (tit 
mile*), he landed to repair hto oiagneto 
As soon aa tola waa aecompllehed he mad* 
a magnlflcent fllri>l of lOVt mlnutee 
duration. In the oaurae of which ho tornad 
hto machine In all diroetlon* and executed 
varloua maneuvers that dnmonitrated 
thoroughly |U etablllty Several times 
be took hto hand* off toe etaering wheel 
Tb* next day, after making a B-mluuto 
flight at a height of 10 feet, he flew with 
a peaatnger, but th* flight waa etopped by 
tb* breaking of n connecting rod of the 
8-oy1lnd*r motor 

On Juno 18th, Blerlot began flying 
again hto “No. XI “ monoplane, flfted with 
a B-cyllndar AnxanI air-cooled motor of 
about IB horee-power. Ho made a flight of 
4 kllamatera (II*. mllea) On the 81et he 
mad* flights of 8 and minutes, the 
motor riopplug from lack ot oil Just ai 
he wea etartlng on a third flight, the 
exhaost from the motor set Are to toe 
RBsolIn* In the carbureter, due to toe lal 
ter halDg placed too near to toe exhaust 
pip* The flames were quickly extln 
gulahed with land. 

On June 26th ha took out hla machine 
about 7 PM., and, notwltoatandlng a 
quit* heavy wind, he flew tor 16i,t min 
utea, making abont 12 olronlta ot the 
parade ground and ahowing perfect eta 
btllty to spite ot toe rioleot mind gusta. 
Rach Uma h* passed over toe aeroplane 
abed h* took hla handa off tbs steering 
wheel Th* flight waa terminated becanae 
of too much oil Which fouled the spark 
plugs. The flight was oflicially timed by 
If. Ernest Zena. At 7 A. M tba next 
day Blerlot mad* a record flight consist 
Ing of 20 circuits ot the parada ground 
In SB minutes 56 3/6 seconde In toe 
early evening he made throe more elr 

On Monday, June 28tb, Blerlot started 
making fligbta at Ooual with hi* No 
XII “ machine. H* wdn the flm of five 
prlMs of 1400 each In a magnlflcent IMi 
mile flight at a height of 66 feet In a 
second flight made on this day, he car 
ried a paawnger once aronnd the field 

On June 80tb, be tried to break hto 
previous record at lay with hto ' No 
XI” macblne, but after flying only 660 
feet, toe engine stopped on account of 
too much OIL Shortly after be remedied 
tola trouble, and then made tour ex 
cellent circuits of tb* paiode ground at 
a speed ot over 87 miles an hour The 
time of toe flight was 6 minute*, 11 sec¬ 
onds. There was a gusty wind ot from 
16 to 20 mllM an hour More lubrication 
troublo was the cause ot bis slighting 

On July 4to Blerlot set up a new record 
at toe Aarodrome at Jnvimy This record 
was made at an aeronautic meet for the 
beneflt of the many people who suffered 
from toe recent sarthquake In the south 
of Frmnea. The flight tola day was made 
with tb* 'No XI ” machine. Attar mak 
lag one clronlt ot the oonrse, Blerlot 
atarted upon hto long flight Thto flight 
laatad 60 minutes and 8 seconds It waa 
brought to a oloae through troublo with 
tb* gasoline feed The flight vraa made 
at a height that varied from 60 to 80 
feet, end It wea the beat Blerlot had made 
up to that tons 

On July Mb nnd lOtb, nt Donal, he 
made several flights before 10 000 spec- 
tatora, hut hto crentast performanoe prior 
to that of July >6to waa bis croas-enun 
try flight of 86 mllea on July ISto This 
flight from Etampaa to within 8 mllM 
of Orlaana waa eaomnplUhed aarly In th* 
morning and wia hndten by n deaeent in 
n Held nenr BarmalnvIII* Th* flight 
was for tb* ‘T>rin de Toyage” TThHe It 
was not neetaaary to make a doaeant, 
BlerM chase to de tola ao u to ahow 
fCtoaeiadatf ea mh t«8 ) 
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VENTRILOQUISM 

MaKe a Motor Boat of 
any Boat in 5 Minutes 

Yo. caa do « Mb lb* Vitm. Ow. 
bwd Mdor whKhyaca 

aa. 



» Li|k Ibad Motartjde 

tH, THOR MOTOR 


Antoaulle 

^ %%AateWreBcfc 


MARSTON’S 

rUaM Hssd Fari A Power 
CbtalwABaaJSawt 
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(JSS8 r<wt) and th« ImKtb of Uia body 
7 meter* (22 06 feel) The llftini rar 
face la 14 aquare meter* (160 68 aqiiare 
feet) The machine le equipped with a 
SKijIlnder An/anl aircooled motor which 
Welch* 60 klloaramme* (132 27 pound*) 
complate In running order A 31 meter 
(6 88 foot) diameter Chauvlere wood pro 
peller li driven direct from the motor 
Complete with Blerlot (whoee weight I* 
aald to be 196 pound*) and with fuel euf I 
drlent for a two hour run the No XI | 
nuuhine weigh* but 300 kilogramme* 
(661 08 pound*) It rlie* In the air at 
aept«d of V hllometen (0417 mile*) per 
hour when the aurfai u are loaded to the 
eitent of 22 kilogramme* per iqnaie 
meter (4 46 pound* per equare foot) Tbli 
la about double the weight lanied per 
equare foot of auifate by moat Uplauc* 
It l« probable that thii mat bine which I* 
the amalleiit and llghteet that Llerlot ha* 



The YeUowstone and 
Other Western Trqw 

A very sonctive vaneor of kiw-bre toun 
through the West and Northwest may be 
made thu year, including toun through Yellow* 
stone Park, a tnp to we Alaska^Yukon-Pacific 
Exposition at Seattle, through Colorado and Cah- 
fomia. You will add greatly to the comfort of 
your journey by bmatuig that your railroad and 
sleeping car tickets read via the 

Chicago 

Milwaukee & St. Paul 

Railway 

A few of the numeroui Wcitem tnp* offered, togedier with 
railraaJ fare from Chicago, ate ihown belw 


YflOowstoM Park Tours } I Round Trip to Colorado 


t A A toaad trip from Chtoigo M 
• * Yellowftona Jhrk, lUily until 
Srptembrr 22d Return limit, Oe 
teller lilt. Chmea of route* 
Fnufteen dilfemit toun at nnoue 
nta are offend through the park. 
Stopover* 


$QQ tinmd tnp from Chicago 
In Danrer, Colorado 
Springe or Pueblo, dally imtil 
iepMiBlier lOth Rewni hmn, 
October SUt Chotce at nwtea. 


Wtar (BUp*iMi»wsg|«si*|l»sn |pi«. 
tlaa at tti itiitfs rateoa Urn 
misd per h o i **t)»ww vsriw awa W is 
41 psaBds, seiuates to whathut 4hs 
motor to total am Sevsleploi IS or SS 
honspowor This moBoptoM to Owrtfbis 
hr tor Uw mo*t lAeloiit ■•nplnho torti« 
mnehtoe that hu ofoe bean ootanoud 
attor hto r*eotd fUght M Btorlot wg* 
praoonted with a gold medal far th* imo 
Olub od Oraat Britain and alto tet tbs 
a*ro Ohib at FrwM A tow days bstor*, 
b* and Ctohriol VotalB had b**s awardtd 
th* Oalrto prta*, whioh to glr«B ***17 
thr** pasrs to th* mon who make the 
graatast adtane* In ■olcae* B* was ata* 
daooratad with thO rlbboa at tha Itaito 
Lagloh at Honor u woro tho WHght 
brothara In addition to wtoalag tho 
priio of tho London Pally Mall (ISOOS) 
Blerlot also won a prla* of fS 6M otferod 
by a Fraoeh wina firm two yoara or more 
Tho AlaakaTokon BapoaHloa hm 
p a prto* of 126000 for a moo bw 
Blerlot and th* Wright hroUtora 


uMnn LAMPS ts TD sAtnw 

lOoHctadat from pop* S8 ) 
tha bulb ara than Joined tosathor Tho 
operation la known ao tnbnlatlng and 
tb* tuba thu* mad* tamporarlly a part of 
tta* bulb fnmiabao tbo meana for the re¬ 
moval of tho air Inalde at almoat th« 
final atag* In th* manotoetor* of the 
lamp 

I With the fllamont now mad* and th* 
. bulb wnahad cleaned dried and tuba 
lated th* Diament-bearlag atom and tb* 
bulb prop*r ar* *«»fmbl*d at on* ma 
cblne Th* opamtlon of aaallng thea* 

I two parta can bast b* Ukanwl to Inaart 
log a Btopper In a bettl* th* bulb b*lng 
th* bottl* and the atem the ateppar A 
girl lna*rt* tht* atem Into the n«ok of 
the bolb and both parta ara revolved on 
the aealing machine into J*ta of flam* 
where they melt together Knowing tb* 
•tort amount of glaaa that mnat b* 
melted away and tb* ahap* lb* molten 
glnaa will aasuma when It cools th* op*rw 
tlv* la able to unit* th* atem and bulb 
•klUfully 

Then the bulb goes Into anottaor tray 


in tb* radiator but yv J 
without fuel la 860 klingranm** (771 61 
pounds) With Mierlot Bantoa Dumont 
and A Kourulrr on board anl with 16 ul* 
kllogrammea (3' 2" pound*) of fuel 
tb* total weight was 660 kilogrammes 
(1 214 68 pounds) Tberefnre this ma 
cbln* which weighs only 160 kllogrammas 
(771 61 pounds) tarried a dead weight of 
210 knogrammra (4r2 87 pounds) Tha 
total weight lifted per square foot In this 
taktance waa 6 21 ponnda-an attoeether 
unpreesdanted Amoont, The maoblna riaaa 
at a apatd of 66 kflonaaton (1417 aaljaa) 






























































































SetoUttfic Amerkauv 


tMir whtiwtefl. Thu mewu an opmuon 
IhTolrlns many mora handllnga. 

Tba nait prncaai U tha naaaurament 
of tha bnlba (or Tolta«a, a work o( tha 
■raataat poaatbla dallcaey Two flrU, 
wqAIdc toaathar. do tha maaaorlnc. Ona 
^aoaa tha balb In aonoactloB with a our* 
rant that llgfau it, and tba light (rom It 
riilnaa throogh a imall apertnra upon a 
whIU papar acraen. in tha cantor ot thia 
icraan U a faint atarahapad ipot It ra- 
gnlrao a cartaln Toltaga In tha light to 
bring ont thU qwt 

Whoa bnlba paaa tba taata and maaa- 
nramenta anceoanfully, thay ara than 
raady for the appllanoaa with which they 
ara attached to tha eurrentcarrylng fix 
tnraa in general uaa. They ara taken 
to another part of tha Uctory, where a 
girl pUoaa them in a tray Tbroadad 
braaa coUara are nlaead aboot tha nacka. 


ind (he apace between tha collata and tha 
Mcka la flllad with plaatar cement Tha 
tray raaoleaa throngh a beating oven 
that bakaa tba oement Into a hard and 
holding maaa. Tha anda of the wiraa 
mnning throngh tbO nacka are out off, 


Pennsylvania Railroad 


908 Milet in 1080 Minutes 

The "PenaeylwuiU Speck]** m the danax cl devekgmient ai 
talroad tmupaatalion. h h aperated pnmaiSy m bchaV of the bwy man. 

Under ika tram M the nnec rnat&ed. Above the rala b the mod 
completely equgmod taaaL On the bam b a ueked crew Alongnde 
the back ■ the oed Sdpoal Sydem. Tha combmabon makca for ipM, 
regulanty, lafety, and nttot comfort. 

The ** Pcniiaylwdiik Sp«ekl ** hat made good for many yean. 
It M an aamt to the bomtem man He can recreate on d oi work at 
humor or n ecemg y dmUtea. but he b mmg the nmucaum of bme m meetmg 


hn aagagamonti. 

Three quartan of the cmcwnferaitce of the dock-dial, afi m the off 
houn, ■ di daily deed. 

The ** Pcnaaylwaiik SpaekL^** the pwoeer 18-hoin bam between 
New York and Chic^ kavei New Voik every day at 3 55 P M and 
amvea m Chicago 6 55 A. M. Retmmg d leavct Chicago 2 45 P. M 
ai^ aitivea in nUt York 9^5 A. M. 





















































































































































































































































































































Auautr 7, 


Scientific. American 


























































































































104 


Scientific American 


























































































































I06 

SCIENTIFIC AMl&ltrCAN 


MVNN « CO. 



WAHTIS-A UUABU AnOTLAlIl KOTOB. 

Tnleaa (hr bullderi plat-s at the dUpoial of the 
i motor which raa run with ahmiute rell 
ability aa laiiR aa there la a plot or fuel lea In the 
tanka, further prORreaa of the aeroplane at leaal aa 
ntiarda length of flighta Hernia deatiiied to be greatly 
retarded Nut many mnuna ago a 2t horao-poaer auto- 
mobile net out upon the roada of MaftaarbUHelta to aee 
Imw far It roulil travel without a atop It ran ten thou- 
Band mllea To-day the aeroplane operator tahei hla 
aeat graapH hla levara and atarla hla engine with the 
forlorn hope that It may rontlniie to run until he haa 
covered aome modrat atretih of time nr apace Bvery 
moinant that he apenda In the nlr he la waUbIng anx 
loualy for Iho niwt aigna of that fatal ‘mlealng’ which 
marba the prohahto end of hla flight Ijitham, with a 
marhlna whlih la apparently porfed In balance and 
control sweapa eaally through the flrat half of the dla- 
tanca atroae the Kngllth Channel when audrtonly 
motor trouble hegliie and he iriuet perfor<-« float In 
glorloualy Into the huii. The Wright brolhom with 
an aeroplane which la the perfedlon of Hghtneaa 
atreogth and control at the preaent writing have 
apeht aome weeha In Waahlngton wreetllng with the 
obeMnacy of their motor 

ApaK from lU motor the aeroplane muat be con 
aldered to have already rest hed a high atage of ex 
cellance tnulanrea of failure of the planea while in 
the air are very rare Indeed wo do not recall a re¬ 
corded Inataiice for many montha paet of the failure 
of a flight through the breaking of the winga or body 
of the mat blue The control, In the beet machlnee 
appear! to be perfect 

Wby Ib It, one aaka that an Intnrual-eoinbmrtlon 
engine which will drive one machine over a coutinu 
oue etretib of ten ihouHand mllea of country without 
elopping, cannot drUe another machine through the 
air without ebowlng all the eccentrli obatlnaiy and 
the hundred and one waye of breaking down which 
charaoterlied the motor of the early daye of the auto 
nioblleT The enomaly la certainly dlfllrult to explain 
and wa ran only Huggeal a dew of the londlUone, 
which In the aggregate may aitxiunl for the preeent 
nnrellaUllty o( the gaaollne motor In aerial work 

In the flrat place thi u many If nut moat of the 
iioroplane enthuelaata are obaeeaed by the fetlab of 
light weight and under thia obaeatlon they make 
the mlatake of trying to build a lightweight motor 
or their own. The reeult la a machine which la 
uaually too frail for lie work The problem la far¬ 
ther coiiipllcated by (lie fad that thla motor la mount 
ed npon what at beat la an unatable platform Now, 
aa a matter of fad Ihr doty laid upon the aeroplane 
engine la far heavier that) that upon the aiiteraoblle 
engine for whereoB iho latter riiiia at from 800 to 
800 rernluitona per nilnoU the aeroplane motor la 
alwaya helug driven at Ita htgtieat apeed which la 
iianally from I joo to t-lon rttniutlona per minute 
The automobile engini la mounted on a vary rigid 
■leel frame dealgned to inalnlam everything In tma 
line whareaa the frame of the aeroplane la light and 
flexible and where gearing la Intarpoaad batween 
crank ahaft and propeller ehaft, there la a liability 
of the parta being aprung out of line and twlitlng 
and wrenching Blre»aea net up Where the engtaea 
ar« mn at suoh high apned particular care Aonld be 
takw to tnmre that the parta fnnctlim properly 
Magneto Ignition, forced lubrication ample cooling 
a whether by air or water and genareiu begr^ 
'9 the wearing parta, ahonld rboractar- 
tor Rellabltlty rather than 
i|go^vo walghVMWiBg ihould ba U» flm cengMotOc 


fimo la ripe ttbr ettoMry, tk^ 

boa had long expegSigeg Ip mM twmthtetlikm'to 
Uke op the buUtOnf ot motor* apeoUllr mHgll 
Ui the aeroploBe and th* dirigible. Tbeae motor* 
■bonld mnbody the ripe experlene* and the blgb-etaae 
material! and eorafnl werkmanehlp wblch character- 
lie the beat anttmioblle motor praatlre at the preaent 
time Thera la no aaeanttal oonditlen of the proUem 
to prevent the conatraetlon of an engine that will 
drive an aeroplane In the air contlnnoualy nntU the 
loot drop of gaaollne haa been drawn from the tank 
Practical aviation la t»day awaiting the prodnotlon 
of a thoroughly reliable motor 


We have received from an advertlaing Arm la San 
Prencleio a copyr of a prapoeed calendar, whoee aim 
li to avoid the ackiiawledgad drawbaoki of the Qreg 
orlan calendar by eubatituting one that le better anlted 
to the requirement! of onr day by-doy life Although 
the Gregorian calendar datei from the year IRSZ, long 
before that many and varloua Improvementa had 
been auggeated for conveniently dividing the 3(6 daye 
of the year Into weeks end montha Onr correapond 
(rnti oak "An we not ngnin ter enough edvanood 
beyond the times ot 1682 to adopt certain other 
(hangee*' and they offer a calendar which dlvldae 
the fit weoke of the year Into 12 montha, each having 
exactly 28 dayro. The flrat of Jannary and the flrat 
of every one of the twelve snrceedlng montha tall 
on a Sunday, and the 28th or last day ot each month, 
tlierefore fnlla on a Saturday The obvlona advantage 
of Ihia arrangement le that, since each day of the 
week must be one of four numbere out of the 28 
(Sunday tor any month of the year being either the 
let 6th Ifitb nr 22nd TnvmUy either the Xrd 10th 
17th or 24th elo ) If one knows the day of the week 
It la poaelble to And the day ot the month quIrWy and 
without reference to a calendar 

The additional month neceoeary under this ayatam 
lu named by its eiionanre Vincent , and It la placed 
<n the calendar Vtween June and July 

Thirteen montha of 28 days each however give a 
total of only 384 daya for the year and, to accommo¬ 
date the odd day It la proposed that between Satur 
day, the last day of December and Sunday the flrat 
day of January there should be a day to ba known 
aa ' Anno Day ’ It Is not recognlxad oa a calendar 
day and beyond Its name, boa no other dlaflnctlon 
to eeparole It from the last day of December Any 
labor done on Anno Day would have to be a matter 
of epM lal contract or agreement No Intbreot or rental 
will accrue upon that day and for all such puvpoeea 
It wonld be conaldered a part of Saturday, Decomber 
28th Leap Year Is provided for by an extra day bo- 
tween Saturday Vineont 14tb and Sunday, Vincent 
IBlh Thla would be known a* MId-auoe Day” and It 
would be treated In alt reapecta similarly to Anno Day 

Although thore can be no queollon of the almpUcIty 
and (-anveniem;! of the proposed calendar In reipect 
of any pnwpmt of Ita Immediate and worldwide 
adoption we fear It must be fclaaeed with those two 
other great dealrablea the ’ metric ayetan' end the 
longer daylight day '* We are not more lirmly con 
vinced of the advantages of this and those proposltlona 
forslrapllfylng and rendering easier and more pleaaoot 
the round of dally life and Its duties than we are that 
to bring about tbeee anggeated ImprovHDentii will take 
many years of ardnoiia and perslatant agitation 

KBDIBTALUII IB I(I»1BB OBBlUBtBT 

In the Kevue Oeiidnie do Chlmla Pure at Appllqnle, 
Onatave D HlnriclM puhllahes aa article in which he 
criticlees eeverely the return of modern cbamlatry to 
medieval Ideas—In Hlnrlcba's opinion, medieval error 

While one cannot but ragrot tho Intenaely acrid 
tone In which the author wrlteo, and the almost dl 
recUy personal character of some ot hla iwmayks, one 
la forced to admit that there le anne JoatlflcttlM for 
hU crltlclam At the rame time HIniicha’a article 
draws attention to loraa raoUy very tntcreettiig panl- 
lellHms between the nKra-modern conceptions of ehen- 
iHtry and certain dicta of the am lent alohemMa. Thus 
be quotea from Berthelot 
1 Alchlmle” (1886), the following pea 
Ing to the view ot the alchemlaU, lead 
of the other matala Proa It wore prodnoed thg three 
metal! copper, tin, and Jron.” 

"Prom lead olaq Mhrer was mods. This Ida* most 
hare seamed goKe nitaral to tho ancient oiehamlgM. 
who recovered altvtr hmn argratlferous letd ty espel- 
laiion ” 

Again, In his irofk "ArdMdloBle «t Rtsloira dea Bel- 
encee* (1806>, BertiMlot «Mlt* ftn* Oblnaae writ- 

"Thera or* halBt wh« flOT OBt (at «»• oHqrte W 
vapora of grran iWflf (ovpiBMaitr. dYtaC rta Ift B 
iplnortl oiUat «s*rcB4. ta tUo ran** oTlwo 

hundred yegraheeamge ravMitad tap 
After two b«B«M till* 

Into tonr, V* — 
huBd^^^d^, 


"In tN preoenee ot w*Ur hOOd li p 
le changed Into Uthlnm" 

And, mors pertlcnlarly with fafMraflo* ^ 
quoted sbovo from a Obliura anther. I' 

Ing ntaueid of the modern doetrtne, 8* * 
example by Arrhenius tat him tgWk. *' 

Chamie" 

The trsnomnUtloit of radlom codvih 
log aerlas ot atepa , 

I Radium undargoee gradual dl^ 

1400 yean It la rsdnoad to one-hall 
amonnt, giving riot to ‘‘'j' 

II (01 An emanation, which In tho dOniWhf 
prodneas 

(») Radium A. which In turn iiditfl ttK t* , 

utaa, with formation of - ( ' 

(c) Radlnm B, thU again. In 81 mtnvWriWd# ^ " 

(d) Radlnm C In 88 minute* thla lottv 
111(e) Radium D. Th* auhaunoe* radlB** hi; V 

D are aolldA and are transfonnod 1* 48 
(/I Radium n. Thla In 8 days graaMte* . f 
(pi Radium P probobtr MasUma wtth petoMB^^ 
Tn 148 days this decomposes Into ' ^ f ^ 

(k) An Inactive auhatonee, ot which It I* 
whether it la anblact to any tnrtlwr traMtanMfpA,, 
Tn the aamo work tho Unto roqolrod M Ori 
mutation of nranium Into radlnm 1* gtvnn H 
million yean. This gives for the eiiUra ■srle* 
formations 1,600,001,800 ytai*. 188 day* and, 84 sM» 
utea V'' 

Hlnrlrhs bare nitlclaea tho mnrIOM apt«*r*Mi» 
great exactitude which le given hy thI* atoAiftpftidt <8 
the minute of a period embnolng mllllpna Of IhOSB ^ 
In point ot fact Uila crltlclam la baaed on A pawt^ . 
mtsundoratanding, for while we may kn^a 
alx minntes soy correctly to tha aUnm tho gl^' 
mant ot the longer periods obvlonoly radBOk-h* 
rate to nearly such a lanall Intarral Of ttao. and 6l(m' ' 
la evidently no jnallflcatlon tor adding ragaOMir., JW 
Hlnrtch* doe*, the auecaartva parloda IB otdH ta.qkk 
tain the aggreoBto period For the lamar loteiiirat* 
foil tar within U>e rango ot tho error In tho 
tton of the long porlod ot 2,600 mllUon rmm, and *** . 
simply negllglblo In companion with IL 
Aa for Ramaey’e autemeot with regard to tho ttgiUk 
mutation of copper Into Ilthlnm, attiMHM 
drawn to the recent expertmenU- of Moteaia 
which seem to conelualvely refnti Urnmmr^ dofffl. 
For Madame Curia hu shown that tf the worti iiaiBa- 
ried out with icrupnioua cam, tat piotbuoi vtaMn (1% 
■toad of quarts, as naed by Ramany), thora la no 
ot any "production” of Utblma. MayUey alto h|^ 
shown Uiat both quarta and oopnB. oad In tift p(l» 
tically all mlneraU, contain Ifthlnm. 

Hlnrlcba’a paper contatna many other crUktOga,-'' 
■ome of which appear, perbapo, hardly Jaallfled, We 
preoentatlen hqra oolp a^ of lha 
IB ■ 

cle written In a deetrncUve rather IT 
splrlL 



nmsB MiUKBT a 

One method of hooping atUh o 
by beating to 28D dag. P, bat this praCera 
tbe flavor of tho milk, rradin ft hutigaa^BMbMtMi- j 
It* chemical compoeftloa FaaepurliBtloo at v 

r end ofanpla beltliig ot Ml dog, R dra^figg 
tionoblo, bat olthotigh th* gSrata at d<h#lB.<M«4p,>v 
etroyed by thaae mothode other mUrabee opo "i 

Btrored apd tb» mflk. oonaaqBMHef, daa* ^ 
very long. Preeilag ta sMdora efiaeiira hMHh^ll^'^ 
the dtllerenoe tn the troaaiig psdi^ Of 
oonatituente of th* milk, oo whaft (h*. il— " 
melted It does not passeae Ha 'orlafgak ■ ~ 
eeoang to 0 f 

of Having omltatgrtM the haraoMm^^^ 
hlUty and nntftaira vaiua al tPta am. h| 
tamied milk U ailibi *1 

th* alt ft la foBBd to Mn 






n w at g o p i ia wia un r» 
|g|P |^»i<if^yhmdor wUfc >u»»y <iou^d•tlnM 
tMnoli ud two lO-lneh 
tl a nutiag tatiM 80 fwi high hy 60 
wmmK towod pMt tho tort at a ipaad ol 

•» ttoot Twanty-teur projaotllos woro 
slnn^ and 16 hUa w«r« mad* Btnca a 
JMA h^Waihlp la tram 400 to 600 tort In length and 
tOM In hrtght, it la eoiirtdered that, had 
^ fl®6* *•*« at a hatUoahlp tnrtaad of the caaraa 
fwiT phot would have found tho mark 
^fhaarigaea of aorenautlea, la addition to rapid raeoBt 
molapgioBtB In practice la twgliuilng to oo-ordinate the 
Of taata and reduce them to tormuhe A paper 
|l.‘ JD. Dnawleckl In (knaptaa Rendua glrea aome 
ftipntt fOrauhe coaneoting tbruat, carrying power 
MOjMt auttoa, and laddanoa The minimum power 
par walghl carried la obtained when the loan due to 
t^atiea and the ppaalTe realetanoea la onc-third ot the 
W pl i ^alMia dua to Inoldanne. The author clalma that 
■MdW-pC pia formula are baaed on unproved hypothaaea 
|4t afkm dlroet axparlmanta under varying oonditlona 


r M fr bai l a of tha United Staten have ever been 
ttBMaa tot Ih* great alu and carrying emmelty ot 
thalc folHag etock Nowhere In the world are each 
lljiavp poaMiger and freight tralna hauled aa In tbia 
(pnatry ' Not long age a train 3,000 feet long, conialn- 
|BS « ean loaded with 4 4&1 tnmi at coal, waa hauled 
Ifepwt Altoona to Bnola, Pa Trial wea made to deter- 
)h|hae what londa eonid be moved over the middle dl 
l^laliia. Wharo the maximum grade baa recently been 
egt Kown to 08 par emit The train wan hauled for 
1|4: milea at an average epaed of 17 milea per hour by 
It aingla freight locomotive 


9kie UAIaat chimney in tha world wai roccntly put 
tn^ ear vide at the large emelllng worka at Omat Kalla 
Ndai, where It will aurve to carry off the gaaen from 
the greater part of the large plant The ohlniuey 
which le built of brick, le 606 feet In height above the 
Ifotaad It la 50 tort In diameter at the top and In 
CfaMaa gradually In diameter to the baae. The flue 
hmludea a doat chamber In which vertically hung 
wMr nerve to taka out the duet from tha emOke The 
Qirt la feinoved fron the wirea hy ahaking mnehnniam 
Md tnlM In boppera In the floor, from which It le 
IPKMd Into care In a pit below 


We nolo in n raoant copy of Peru To-Day that the 
varvey m ahortly to be undertaken for a railroad, 
Ivhleh Vlll exert a moat important influence on the 
RwmeKlnl development ot Pern The line will atart 
MSb the port ot Falpa, one of Iho beat barbora on the 
oemrt, and will be carried niroae the loweat 
flttdu to be found In the whole ot the Andea range 
South America, the anmmit level being only eaven 
Miua feet above lira aea Thin m lean than one-hhlf 
4|» etavatton of the anmmit of the two axlatlng trana- 
dgSeaii nUlroada In Pam, one of which la 14 436 and 
pAer t4,?66 feat above the aea. When tha line la 
l^t, neat-bound fraight from tho coaat of Peru, which 
•pht tew maho the circuit of South America and 
StM go to Uverpool to ranch Ita dertlnatlon will 
aniTled directly acroaa the mountalni to Iqultoa, 
iMd ot navigation on the Amnion River 


^iWrTinf engineers are beoamlng Increaaingly alive to 
0 impartanoe ot building both track and rolling stock 
Itit mfumion to the heavy centrifugal torcee which 
» twooght Into play when heavy trains are run at 


Euertici'TY' 

Iho elW « W*tmr of Toronto, Oaaada, wUI ahortlp 
call ter bid* for an slactrical pumping plant a^gro- 
gating 13,000 horse-power 

A loa f i M e l ewoe talephona aervloa with four llnaa 
la expaited to bo opmed next year between London 
Purls, lUdrid, Daroalona, and Ban Sebastian 
Aooordlag to tha Times (London) the (lanndlan Pa- 
oUlc Railway will grant nee of tu rlgbt-ofwey for a 
apodal wire forming tha connecting link between the 
Atlantic and Pacific cables of the proposed all Brltbh 
round-the-world system 

A Pr«Mh inventor M Oabrt, has recently made sue- 
ceaefnl experimenta la the BMne with a torpedo which 
he can start atop and rtser elsctrlcally by wireless 
apparatus on land or In a boat Ha expoLts sventuafly 
to control tbe torpedo fOr a range ot eight miles 
TasU are being made at Brant Roih Uses of Hie 
apparatiu to be Instelled at the 1000-foul tower to Iw 
erected at Washington The Nevy Deperlmenl spm 1 
flcatlona require that it nhall be Hiifflclently strong to 
■and meaeagaa 3 000 milea an I receive them from the 
same distance 

■laetitfoallon of the Orand Trunk Pai Iflc Hallway 
from the St Lawrence River in Momkton Is being 
considered A water-power site capable ot generating 
upward ot 100 000 horse-power greatly In excess of 
the requlremenia has been seleLled at Grand Falls on 
the Bt Johns River niarly equidistant from the two 
inlnte between which eleetrlfleatlon le propoieil 

Among iDterestlng papers read before the Royal 
Society In London reneully was one by I' Russ upon 
tbe electrical reactions of lortaln bacteria as applied 
to the detection of luben le bai 1111 In urine by lui ans 
of an eleetrie current Another by Prof H A Wll 
son rfesirlliOd his experiments to detemilne the sflect 
of a magnetic field surrounding It upon the eleclrtial 
(Hindu) tivlly of a flame 

A patent recently granted to Mr A F RIotsel Is 
ex|)e(ted to overcome the dllllculty often (ni-ountered 
In electric welding due to the arc Jumping at the 
nearest points of two not quits smooth surfoiea snil 
the exact position of the weld not being easll) eon 
trolled Raised portions on both sheets to bo weliUxl 
ore placed in. ronUtt with emh other and tbe welding 
temperature reaihed only at the points desired with 
a result similar to riveting a saving of electrlial eu 
ergy and elimination of burning ot metal resulting 
Tbs Rleotrlnel World (alls attention to tbe great 
superiority of tbe electrli to the gasoline automobile 
for city use with espeelal reference to the anil noise 
campaign Tbe distracting noise of the latter Is snf 
flelently familiar-to an Invalid conflned to tbe city 
for Instance—the occasional startling explosion In the 
mirfller ot a charge which has missed fire the screech 
of Ltutnglng geam, not to mention tbe smell None of 
those disadvantages apply to the elej-lric vehicle which 
also avoids the opprobrium directed against reckless 
driving the electric motor being equally applicable to 
a light runabout which a woman or child can operate 
or to a heavy commercial truck 
The generation of electricity by aemiotorB or ' wind 
turbines, as they call them Is making great progress 
ill Knglsad, as shown by an exhibit at the seventlelli 
annual show of tbe Royal Agrlriiltural Borlely si iSlou 
certer The exhibit Included a 34 foot lurbinn on a 


ipwd nroond curves. These stresnes are par 
tetaity gnvere In the case of heavy electric loco- 
| || 6 lv qg bpIR for une on steam railroads We have si 
AnUavMI that tbn wreck at Woodlnwn near this 
ten mg' flue to n eonjunctlon of low center of gravity 
hnatw oloetrteaLl tooomrtlve, high speed, and In 
ijt6f*nf fteenthm of the onter rail of the curve on 
hocMent happened. To prevent "noning” 
l^glAl fignt^nllaat Uw Nnr Haven electric looomo- 
provided with end pony traokn, and 
te( Terk Oentral loooiBottvaa wHb hm^whael 
Mte to bout canea tha Improvement In tha run- 
^■^Jbeen vmry marked. 

Teeenuy temnrltad. Jt bon been cUlmed 
j|r wtfhhilty thai an boiler corroalon U 
jfewli|f ~to gUvante notloa A paper recently 
fl ti Bmitley before the Society of 
|SbW ea lavirtIgrtUw ot tho eanso of 

' SSn i*^' ****^ ^ ^ 

Mto tbfl oMc^eat theory Aa In 
WKteWIte^kbfflbA ot todafio npda naed had no 
iMWe iMMd, oapeotnliy annr tha 
toiched, were tonad to 
Mitflr spwair » onapiaalnB. 
ai|l|i#t| f|^ ttVIt a aUfihtoxMaa of 


60-toot steel tower driving n variable-speed generator 
with considerable excess slorage-bsttery cspsclly to 
provide for cslma Current was supplied for an eloc 
trie grill, kettles. Irons and tans as well as s butter 
churn a cream separator a circular saw, and a deep- 
well pump By division of the storage battery Into 
two perts It In poesiblo to uee liO-ToIt current for 
driving the mnrhlnee and S6-volt current for light¬ 
ing, tbe latter pennitting tbe use of methlllc-fliament 
lampc. 

An tnterertlaf article by a lady contributor to the 
London Blectrlml Review descrIbM Urn lighting of 
on eight-room suburban English home at a coot of 
fl8 76 E year which Is further reduced by saving made 
In other directions over cool end gw for beating and 
other pnrponee. The parlor snd dining room tavs 
two and one 6Acnndle-power ligbu rwpectivsiy coat¬ 
ing 6 oenU each for 16 hours' servloe, ns compared 
with 714 oeots ennb for tnenndeecent gas bamers of 
lower power for th|t same time TCe life of curtains, 
drnperfen. and planU In tbe rooroa le said to have 
been twice aa long es under the prevlou* gnn rtgiou, 
a navlag of It esau a week for mt flowers alone 
haring baen made. Painting and papering had to be 
reaawed only oace In tour years wltb elsrtric ligbt 
OS eompared with every two years with aaa. a mvlng 
of two doUniB per men per ymr Eleetrie beaters In 
the livlpf neoe eeet 14 cento per II bonre each at 
plaitIPHirt tapbefty, which can be redneed when the 
at# iam «*«*». Malwt » oenU tor gu Area 
, » It rtPto eepl area, comparing favornhly even 
jfirtdteteto tto ritoartlop of tEst 


ABBONAUnCS. 

A near ese for helloons Is proposed W R. HHim 
of Chicago who sailed rin-sotly for Bast Atrioa 1(1 
pnrault of natives sad bl* game which he will hqait 
not with tbe rifle but the ijunnro. His Idea Is to at¬ 
tract wild animals In their native haunts by s light 
suspended from a balloon and photograph them In 
suih natnral surroundings by fiashllght 

Authority has been given by tlm Wur OBlue for tha 
leasing of i-ertsln ground near Washington far use 
as a training ground for oflliers of tho Halted Buten 
army in the uoe of flying mactalnes The first offleors 
snlectcsl tor Instruitlon will bn trslnod by the bralbetfl 
Wrigbt personally and they Iti turn will teach otbert. 
A level tract of Ifll acres almost free from trees hgs 
been (hoHou su that the practice of beginners tuny to 
made at a height of Jt) foot or loss from Ihn ground, 
ellinInulliiK as far oh possible the danger of serlung 
It) I idem 

On the 6th Instniit nieiin II Hiirtlss who since hit 
f.Jty uilimte night lit Mlneols. I I on July ITih Is 
the record holder of the Bitrvrirti Avt-HtiA-c Trophy, 
Hailed for France with a new and untried biplana 
simitar to lhat which he sold to tho Aeronautic 8^ 
ilely Mr Ctirtlss will lie Americas sole represent 
live in the International aeroplane race for the Ben¬ 
nett trophy at Rhehns on August J9lh and he will ilno 
(nmpete In several of the other lontests to be held 
during the week of August 82nd above the plains of 
Helheny In Ihe chaniisigne country 

Msstrs Baldwin and MoOurdy, the two rinnaillan 
engineers who were formerly ustHS lalori will) Hr Hell 
are carrylug on experlnieiits at the I'etAwarnn dill 
tary Camp whlih Is iilioiil Iflfl miles from OllsAa 
Canada On August Jiid they tried a mw 40 hiirse- 
isiwnr motor on Ihi Silver Dart tlin Inst aeroplane 
of the Aerial Rx|m rlinent Assflc lotion After making 
several exiulleiit flights n( half a mile enrh with both 
men on board tbe rays of Um rising sun dossled tbe 
RVistur HO lhat he steered down too soon struck t 
knoll and damngeil the maihine This Is the flrflt 
Kins on rnord that the Sliver Dart' has carried g 
pass) tiger The speed sltaliied Is said to have baan 
over 4u miles au hour Tin motor has been placed In 
a III w biplane huUt tor tho tonsdian Rovernincnl snd 
known as Hadderk No 1’ If the nights with this are 
Huecessful It will probably be iskdi to knglaiid snd 
duDiunslmtetl fur the British War Ofllie According to 
Ihe Minister of War *300Ikw will be spent during tha 
next year for aeriinnntirs In the army 

Tha Aarouantlo Sooiely’i ueroplaiic which was hndly 
smashed on the IHth ultimo when a member Mr 
Alex Williams whs taking his first bsson has been 
repaired sgshi and tried bv Mr rurtlss preliminary 
to his salltug Mr C F Wlllird who hod made 
one short lllghi before the muchlne was ilaniaged Is 
taking ndvniitngi of nil quiet nmnilngs ntiil evenings 
lo make prnitlee tllghls As soon us he has bciullie 
prnfliienl he will innke i>xhlbltl(iii filghts In vnrioiis 
psriM of the iniiiilij At tin Bm b l\ s nieeling nn 
August Mb Mr Jos* Ue Vlflex guvi an Irilerostlng 
talk on model aeroplunOH He (xlilbited iiud flew sev- 
eral novel ln>H whiili ho nnentlv brought over frcmi 
kranip He cxprissid surprise nl ihe slowness of 
Amerlea In istdilng Hm nvlatlmi ( rnxe Tn Haris tho 
(hllilren are all hiilldliig and Hying mudels from 
wrhleh Bs he demnnstrsted fniii Hiimll papi r models 
mode nn the suol mmh (an bi- learned It was a toy 
Fromh flyer It will Im rein(nibcred llinl first aroused 
Interest In the ItilghI brothers 

Thm iDtenutionsJ a( ronautleni exhibition at Frank 
furl-on tbe-Malii luriiinny wns opened a month ago, 
but nutbliig slartlliig happened until the nrrlial o2 
ths 7,ep|ie1ln II airship on July list Ihe SJAmOa 
trip from 1-rlcdrh lisliareu on F-ake (nnsiBiue WSK 
mode la about 11 hours l he Nlnrl n is mude by 
moonlight at 3 4u A M and the nnu tiS miles to Ulni 
were covered In 1 hour and J9 minutes an average 
speed of 42<(i mllee an bour Then a vtolent head 
wind sprang up and 6 hours was consumed tn cover¬ 
ing the next 53 milea. Near aelwllngeu no headway 
was made for JS minutes. Tho machinery workni pe^ 
fectly throughout tho trip, and tho landing was nude 
on a selected spot amid the plaudits at thousands 
On Inly J3th at Frledrlabshafen a severe test wns 
mode In which tbe airship rose to a height of Kino 
fort In a Ihunderstorm On Aiignsl Jnd a trip to 
Cologne MO mllss distant, was otteuiposl When 
within 30 miles of that city a severe wind and hall 
storm WBS encounternd and the airship retnued Us 
course Bt a faster rate than such a vessel has (ver 
traveled before A broken propeller the folluwlng day 
put an end to the second atfemiit Immediately At 4 10 
A. M August 5th however another start was niidt 
snd at 10 15 tha airship appeared at Cologno sn-l 
clrelod ths spfro of the cathedral The trip took two 
honra longer than expeetad on aoconnt of fog A land 
Ing wgg made In the auburb of Blikmdorf The same 
day the “Orosa 11 ” mode a round trip from Ber'ln to 
Halle rilT miles) In tS hours end 40 minutes aa avav- 
Ma ot 1A66 mllss on tour 
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lyudiill liHH ahoun ihal ordinary faibrlra ar« perme- 
I bk lo wnind hm Ioiir aa ibej ara dry but Iom that 
linppitf nhPii ihpy ara aoaked altb watai Tba 
qiiliKfRi « IV to inakn the axparlmaut la to aubmerge 
onf hiiir of » iHrt ahral In water and than Inlerpoae It 
I (nrrii Ihi i tr and u wntib bald (loai. by aa abown 
III the llliiHiintIun The tkktaik la eaally heard 
ihioiiah the Iry part or the Hliaet but the aet region 
liilainiitM the aound If both ear and watrh aio 
plu I on one and the aama aide of the ahint the con 
ti iiy lakea plait the wet ahiat radeile the Bound 
V birh bifnmea illatlnitly louder than whan the watrh 
la bald ihHia to the dr} pait of tin fabric Advantagi 
may be talin of thia fact to repeat withoutapparttiia 
a claael al and piatty expeilmant uauallt made wllh 
t«o laigc louiave mirrors 

Two umtarellaa ara thoroughly molatoiiad and laid 
bnrl/ontally Bonn K to zn feet arnrt with the two 
roda In allnemonl This last condition which la eaaen 
llal la eaalh fulfilled by laying the nmbrallna ns shown 
with the point f th ml rtsllng on the bark of a 
chair while tin handle Is looHalv tied to a Tarltral 
atick etu k Into the ground The chair may bi moved 
laterally tin hindie inav he run vcrlliallv along 
Itr support lha umbrella tod may thereby be net at 
any desired ungla A while thread la atnlihed be 
tween thi two umbrellaa and the roda are act parallel 
to the thread Th|a la then cut and irmovad 

If now two Fxperlmintera (oni for each iimbrilla) 
place cither moulh nr ear In rontait with the rod 
nnd at from two to three Inches from the sliding alieve 
any word uttered In a low tone la the direction of 
the umhiella will he distinctly heard In the other urn 
brella Thi %olio In»ever will not seem to lome 
ficm the dire tion of tin speaker bnl from the oppo 
B'te side Ihil Is It will be iiercelved by the henrer as 
r the words wire uttered In tba hcillaw of his own 
uinbrelln by some Invisible being Moreover a third 
egperlraenter placed belwien (he other two but aomi 
what outside the straight line uniting the two urn 
brella rods will not understand a word of the eonver 
aation thus carried on though he Is hut half as far 
from the apeaVer aa ihe hearer Is 

Owing In the large al/e of the reflectnri the expeli 
went la alwava sneceasfnl hut 
If It lasts more than a few min 
Utea rare shovild be (ak< n to 
aprinkle watei over lha timbrel 
las fiem ilin< to lime 

My friend Wnf Trlaldn who 
takes much Ipteicst In the teach 
Ing of sclenee In common 
sohoola hua found another and 
Btlll eaalsr way of performing 
the same ixperlmeiit A watch 
la held nboul two Inches alioye 
a common soup plate which r< 
fleets (he sound ware a and de 
rrcaaee their divergeuce An 
other Boup plate kept close to 
the car at sn angle of 4? deg 
with the dire cl Ion if the sound 
waves eauaca them to converge 
Into the enr I hi loud tick 
tai k does not seem to c oms 
from the waUh but from tba 
Plata Icpt dote to the ear It 
(eases when the two platae are 
withdrawn 

At the lull motional Congieas 
of Appllet (.1 mlatry held tn 
London iicinllv Mr Samuel R 
Turku iitacnlcl i |a|ier deal¬ 
ing with The Relative Ef 
llelincy of the Air and Resist 
ance Fiiin'ui foe th Mnnulse 


A«a« no Tus to «ux. 

Under our syitmn of load iimeyt the eoimtiT O 
being divided Into aquare mliea Tbeee dlvialODt an 
I Down aa aactlona, and along tha llnaa marking them 
ere established comers at half mlla Intervalt The math 
od of marking theee loeUon liima vartcai allghtly aeoord- 



jrean Uttar 

Una, the taMt offlMlM tOa oontgfcktr— 
and nnlen arery vegUfB of It ni 
gather with the bearing trpea raWUhf 
pretty aun to And )t HOwem, la t gi 
etancAB thaaa blaaad llnea art hard tn ti 
many yean have elapsad atnoe tha W aa tnt J 
that tha bark baa oompletaly grDwv omf, Of th 
Bret may bava ao Injured the traaa that fuHt y 
and then one renatai t« show whgN |(ha dOftlat 
been Then, again nearby llnee that ham haao mMt, 
for other purpoaea ara oontiwInB and otuottaneb ogg 
follows them up only to And them terminatlav gl 
some point In which be has ho Intereet 
The ai isompanylng niaatratlon ahowe how, In th|l 
■otter contingency the line one Is looking for tnajf hh 
dlaUngalabed from othen provided the year la whlgh 
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log to the nature of the country over which the eui 
Is made but tn a majority of caaee a rock of the dir 
sluna preac ribed by law la plac^ed In tba ground at c 
mmer and is known aa a eorner itona When 11 
section lines are surveyed through timber It Is 
qciltcd also that trees In close proximity to the roi 
should be marked giving the township range and 
lion which that particular corner repreaenti II 
Bie tcimed bearing trees and are to old In the au 
c|Uiiit iclncattnn of the eorner atone In tho event 
It la tvei deatrnyed or removed Furthermore I 
tectutied that trees along the line of lurvey ahonic 
inaiked This Is accomplished by chopping off a ai 
poitlon of the hirk on two aides of such trees aa 
(lose to Che tine This la known aa the blaxed I 
nnd if well marked can be easily followed even ni 


n chopped from a pine traa and ahowa tha erlgUlkl 
biBie and tha growth of tha tree alncsa 
During the inat year while hunting tor soetlon ee^ 
nan In Colorado whith had been aaitabllBhad In tSgl> 
great dMlcuIty waa anruuotered In locating tha proper 
lines owing to the preaanca of numerous other Uokad 
lines to mining claim corners progpeeU etc In order 
to determine whether or not a tertalD line waa tba 
correct ana a aectton would be chopped ont of om 
of the blasee and the rings appearing In It counted 
between tha biased acor and tha bark Allowing one 
veara growth of the tree tor each ring found It wag 
readily determined whether or not the years which 
had olapaed alms the blaiing hod been done oorrw 
aponded with tba number ef oars since the sarvay 
looked for had been made In this way It was peagi- 
hie lo locate the section Ihiea and once on thain, lit¬ 
tle trouble was experienced In flnding tha cornera 
The section seen In the Illustration was cut tram a 
tree along the line of survey sought and shows iwentjO' 
live rings which growth Identiflee the work aa bar¬ 
ing been rxecuted In IKgr 
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two typPH if fur 
ditlons wl I h wcuild give llie 
IcHit vlcld (umparl'con waa 
made of the product nv to Ha 
Pirblck c Mill nr and Its weiiiht 
obtained | or cncrcv unit Ihe 
reaiilla ahnwi I that for the 
acole on which the vcpcrlmenla 
Waia condutlid the ic'alHtnnce 
furnaca waa much superior in 
the arc The beat reault oh 
talned with the an furnaca was 
t ITO wall hours pet ton gmmnies 
of pure cBiblde while with tha 
reelatanee furnace the same 
nuul Itv of pure carbide wna oh 
talnod with S44 watt hours The 
tract preporttona of lime and coke 
nsed wHb tha two l>iae 
eleotrle furnace employed 
IPrs algo given 



The r lolbllliy or Mara Ira awyllBhl. 

The Mne light of the aky which prevents na from 
seeing the stare In the daj time la strong polar 
taed According to the experiments of Corn* the pro¬ 
portion of polarlied light may amount to eighty per 
cent when the air la very claar 
Tha light of the itan on the 
olbar band la not polarhiidv II 
the polortaed light ef tha eky Is 
rut off by a NIeoI piisih It Ig 
evident that the apparent bright 
ncM of the star will he In 
creased In respect to the brt^l 
neea of the sky Hence the alar 
wilt become more visible and 
an ordinarily Invlaible star 
may be seen 

This mathod would ha par 
ikularly advantagaoua for (he 
observation ol clrrumpolar lUra 
These aUra are situated at aa 
average angnlar distance of M 
degrees tvom the sun and aro, 
tbereforo In Ihe best condltlona 
for eheervatlon oa tha prrolinr 
tlon of polarised light la a moxl 
mum at this angular dtstadee 
Furthermore one of the two 
meridian paaangea alwajfa oe 
curs In daytime and ttg oh 
aervatlon of both paaaagea ig of 
great aalronomlca] hnportaiaoaw 
It la singular that thia vary- 
aimpla mathod which haa been 
■nggeried by fialat la am 
ployed In these ebeervatlona 
Bolet ahowa that by this usa of 
tha Nieol the power of a tola- 
■rope may sometimes be aukde 
ec|ual to that ol an Inatimnaat 
ef twice lU aperture wHhoM g 
Nlcal Censeqnently the vMi 
of merUUan ebaarvathnm glMW- 
elaliy In detarmlnliiif 
may ba groatly tnoNaagg laNtg 
ago. Arogo SM g 

touramniM tn grdif to penafra 
nett In a uitt tea ttnlA lie 
glare of rrilbetad light, hf 
whici they arc aasaked 
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thto urtlole glT* oolr * faint 
Um of Uialr aplandor and 
daUenqr of abadlng. Bo tnr 
from balng drawn by tha 
linad nf a akUlad and Imaalna^ 

---— --Inia Iiad been craatod by Nature 

b PNrt. St LnSon^ j^lcal laboratory at Nantea. 

^ osr mdara will donbtleaa reoall from prevloua 
^uradaa, Prof Ladoo baa been antacad for many yeara 
tn boaotlaatlnf what la called oamotlo preaaura, or 
tbo iioroa of dlffoatoa. Tbla force, with which lay 
baopla are ralatlrely unfamiliar, playa an allimpor- 
that part In oonaeotlon with rlUl phenomena. It 
drtm the humora of planta and anlmala through their 
ehnaaln and poraa. According to the rlewa held by 
tbo Frenob azpartmantar. It eron determlnea tha 
tonna of eegeUble growth In fart, Leduc haa ane- 
etadad in prodnclng by aimpla dlffualon experlmenti 
the moat vadad artlOcUl planta, of which wa lllua- 
Uwte aoma partionlarty beautiful recent aamplcw. 

The dworatlra pattami forming the main eubjeil 
Of tha preeent article are Indebted for their exlateoce 
to the aame force of nature which manlfeata Iteelf 
whareaar aolutloua of dlSamt concentration are aepa- 
rated by a porona partition, hrlngtng about a motion 
of liquid, until n porfeot oquallty of concentration U 


4«hqM, the thle|tnana of which llnaa enrioo from aoma 
tantha to Uaa than i/t.ooo of a mlnttaatar if thair 
thlchnaaa U between l/loo and l/l 000 millimeter the 
pattama art full of natworka of llnaa, and recttlluaar 
or circular gratlnga, giving tha moat aplendMIy col 
ored dlffrectlon apcctm 

Theaa gratlnga are obtained with a large number of 
anbotancaa. Very bean 
timi lamplea are pro- 
dared by allowing a 
mixture of aaturated 
aolutiuna of potaaelum 
pboaphate and carbon 
ata In equal parta to 
dlffoae In fact, (he 
effacta thui obtained 
are qnite almllar to 
the acintillatlon of 
mother-of pearL 

Aa Ladur pointa 
out, all living tlauea 
ahow tha aame net 




from which the Jaw takaa lU ahapa Thraa put 

of four eeem to lack In tha proper derelopment Of tba 
lower portion of the face by roaaon of defactlyo and 
mlaplaced tmlh and weak and lll-davelopad Jawa. 
Hence we deduce that the 'man of deatiny " the mga 
with flrm Jaw who knowa hie own mind" la prMum- 
ably one who wae made to chew properly In childhood. 


The following partlcnlara will enable any amatour 
to obtain theae flgnrea of dUfuilon On a glaaa plate 
are poured out Bva cubic centlmataiw of a 10 per cent 
gelatine eolation to which haa been added a drop of 
a aaturated aolutlon of different compoiltlon (prefer 
ably arimonlum chlorlda, bromide, or lodidel On 
tho gelatine thpa prepared era arranged aymmelrically 
dropa of vaiioua aolutlona, each aa calcium altmta 
BllTer nitrate, potaaalum citrate It this plate be 
atlowM to raat on a horlionttl aurfaca tba liquid 


fact, not only In 
mothar-of pearl but In 
tha wlun of beatlea. 
feathara of birde. 
muaclae and alnawa of 
man, and in ipaay 
other living onb- 
Btancaa, the aame 
Btmrture and color 
afferti whooa produc¬ 
tion no pbyalcal force 
so far enlBced to ex 
plain may be ob> 



Flant-llke Ibrma obtained la Lednt'a axperiraanta with nematic prvtwnrr 


bova deariibed Ih obvt 
oualy of the hlgheat practical Importanoa It rundera 
It poMlblo to reprcduce the moat delicate pholographa 
by loatlng the gelotlno of the photographic plate at 
35 deg O with a gelatine layer, containing trucca of 
calcium nitrata on wblrli drops or a mixture of cal 
alum phosphate and carbonate are apreud out 
In order fully to at count for those al range phe 


anil WBB hut allowed to ahove down bin food half 
chewed or uin hewed by guliw of liquid—Popular Bd 
once Monthly 



aoBB to. dlffuM gradually, generating the 
njqgt aurprlaing affects of form and color Cara alunild 
bw taken to protact tba plate whan dvjrlug agalnat 
qiiy ahock Tha reaultant picture la glnhd on paato- 
board. Ilka a photographic print, (or naa m a decora- 
Kbra patUra 

Oartaip anbatanoeB will prodnes by their dlffnalon 
Hnaa oI oqaal dlatonca. altemataly tranaparoot and 


abuined by Ladoa 

noniena. tha hypothsali ahould ba made that dlSn* 
alon oceura not contlnoally but periodically at given 
Intervale of time 


Denllata have made the atactllng dlwloeure that 
they can altar aud enlarge tha Jawa in any child by 
aliDple means, sod they have round that the teeth 
themselves and their arrangement are the pattern 


■ liwrlgohr 

Klaaolguhr la a variety of Intuiorlal earth, which Is 
used aa a filler for iwap Dealing wax painti, and other 
produi la and employed In the manufacture of dyua 
mite, allxaxliie Holuble ginaa. cemetiia, arllflelal atone 
articles of giiitn percha and India rubber, and for 
many other purpoaoa 

Kleaelguhr la found In large quantities In Hanover 
where It occurs In gray brown or pale green Isyers 
In alluvial deposlta and near bod» of lignite It Is soft 
and dry to the touih abeorba waler very readily and 
la not offeLlcd by chemb al ruagenta at ordinary tern 
peratures KJusrlguhr Is found also In Mease, Hun 
gary Dobemla Fusiany Sweden Finland, and Canada. 

Tha valuable proportlia of kkselguhr are lu low 
apecldc gravity (0 3ii to (i'll) tla grent power of ab 
sorbing water and lu low thcniial conilucllvlty. which 
make It one of the la's! known beat Insulatura. 

It Is extracted from open pit a spread on planks on 
the ground, and left to ilry nndor I ho ad ton of tha 
■un and the wind Arllnilal deal.iullnu has not 
proved preitkally BiiueaDful, niioriHiig to a report of 
the Amcrhaii Lonsiil hi Hamburg Drying In ovens 
presents no dllllLUlly Inil nlso no parihiilor advantage 
and has never been atiemptwl on a large aiwle 
(Kleselgiilir Is gnldly cnlLlnod by contaU with 
flame.) Various nie,hanliBl drying iirovcssea have 
been tried and abundoneil In (lermanv Drying by a 
blast of hot iilr has Uan eiiiiiliijed to aoma extent 
bnt only In wet aenaous or aftir partial drying In the 
uanal way The nietliorl la too cxpuualvc for use ex 
capt for the beat grade of kleselguhr whkh la am 
ployed In making dynamite and whin the market 
price la unuanally high 

Kleaelguhr os 11 la tn)<pn from tho pit, contains 
from 70 to 90 per cent of wall r whi, li Hvaiwratea very 
■lowly AliMlrted kleselEuhr ritalna from 16 to *6 
per lent of water The dried klcsolgiihr la ground and 
packcrl In bags During truiiaportation and itorage 
It moat bo (srefully protected from d 



proHiura. 























AIr'Kuly III (be pageit ot thla magulne referenre hM 
III III iiiiiilu lu tbe approach of Halleys comet the 
Hunt luiportunt aatroiioailiial event of the years 1IK)9 
Hiitl IHIO Kvrry seventy flve or sevenly-slx years this 
itnmriiable hotly lompicies Its far-strotrhini anil ex 
trcinely elliptical orbit round the sun 
IVhen the comet sweeps round the aun at Ita non^ 
rat itppronrh or perihelion, It passos within the oarth'a 
orhit HhllH at Ita farthest rearh or aphelion It lies 
iiiilnlde llie roiiflnes ot the solar system Tbns durlOK 
the greater part ot Its long Journey for at least 
SI vciity three years out of the niventyfivc or govenlv 
six, It Is Invisible In even the most powerful telu 
mopes It Is then diacrlblng that portion of Its pslli 
Mhlih llos outside the orbit of Jupiter When how 
iwr It Is within the orlill of this planet It le near 
nrth to be visible In our evening or 

sunward night It Is dlacernlble only 
uplr object but earh day wllnesses 
irlahlness till al leiiglh It le visible 
naked eyi Is Indeed coiisph iiniis < uough to 
the vase of even the Indlffi rent lieholder As 
I Is easily seen by the iiimlded eye for some 

Its brightest phaae—wbic h II will do 
nrsl Kiek In lune IHID—It rapidly 
ghtiiRHs and Is soon lost to view In 


iHirononiy their rare as If 
IT and innllnuoMsIy in our 
rile Invisible bnnrls of law 


myliig llgiiro are given posl 


SolaatWd AlhMHHWi, 

however, for eontbara ohaervera that than Is a bofe 
that soffla ohaervatory sonUi of the UM may ban Um 
good fortune to pick np the comet batore the laiigth< 
eolng nlghta will enable northern ohaarvatorlee, 
armed with bnge taleacopas, readily to pick It up In 
the northern autumn From Beptember 1S08 to 
March tSIO the comet will be well situated for ob¬ 
servers all over the world, being then high np In. tbe 
midnight sky 

By the month ot April, 1»10 It will ban paaaed 
right round to the evening shy, and toward the end 
of the month It will be lost In the rays of the sum 
During May It Is ftir a brief time a morning star 
hut In lime It has again stolen round to the west and 
Hlioiild III that month tw an objcit of conspicuous 
hrlghlutss III the evening sky of sonthem Istitudea. 
It will remain an evening star till October ot that 
year when once more It will pass behind the sun 
and then will appear as a morning star By this 
time however It will tie rapidly de« reasing In bright- 
nets and will soon be lost to view 

There are few morn Inleresllng chapters In the his¬ 
tory of astronomical research than that which tells 
the tale of tbe tracing Inuk through the long cen 
turies of tills remarkable i-omet Chiefly through the 
devoted labors of a group of rlaawlcal and Oriental 
scholars we i sn trai-e liaili Hie appearances of Halley s 
comet through tweuly lenlurlmi surely a long enough 
period lo give It a distinction among comets 

Borne of these appearances are ot unique Inlurest 
On the 9syoux tapestry there la a famons picture of 
the lomat which appeared In 1066 and which William 
the Conqueror regarded on a herald of victory for his 
anns Hind proved that this fateful star was none 
olher Iboit Halleys <umet 






—aw they did In edipsoe Is-tween regulBrl 
ring phinnnienu. Pouslbly the feor which tl 
posed messeiigcrB of doom raised In the bear 
Iciirned or iiiiharned iiisy have led the am 


oemtt IB 

of pulUBg tbs pobMt bMf: ate 

deemsing Its ’emtrUQcbl Covas btet 

gnlokly again to (ka aqn. V*«7 

tha luh tnga gt tbe oomat mora or laaa, adat tteKC 

ing now reurdltag lU Jeontey Beoanaa af Iwb 

terfereneea” lu path mnd tba ami Is g 

curve, and eomatlmes bacauaa of hlndranoab dig 

way. It takes aeventyoavab yean to rafom. gdUlaLgi 

other timea It Is Incontlnantly poabad eawwrtf 'ggd , 

its round Is seventydiva ymn. 

Thus If thers are planeu bsyond Nsptaae tbey artft 
maks thslr presenca fait In dlaturUng itaa aaoM ai, 
II passes Ita aphelion goaL 

Hncmgh has bean said to Indloata hew mueh taitapi 
eat attachas to the appearance of tUa oomat In IfllV 
and bow eagerly ita coming la being watobad gad" 
waited tor 


It may ha of Interest to pnsent some ot tlw load¬ 
ing points regarding the present mnto ot the nitrate 
Industry In Norway, nalng tha Blriceland and Syda 
etectrto ero fornaea. In this pfo ca aa , tha guaa aoid- 
log from the furnace are rapidly cooled so aa to pta- 
vent a decomposition due to tha beat In this way tha 
yield Is Increased Since 19uE, when the first plant 
was started at Nottoden Mr Dlrkeland hu baag 
making researches with a new tubular tnmaea On. 
tbe other band, the Baden Aniline and Bodn Wort(g, 
ot Ludwlgshaten which Is associated with the No^ 
weglan enterprise Is also studying a naw type Of 
tubular arc furnace but without the nae ot a magnatlo 
field for blowing the arc It appears to give aatlMh^ 
tion and will aoon be used experimentally la Norway 
The quesllon of fixing the nitrous vapors iDdnatrinlly 
has given rise to many researrhas Al Nottodsn, tba 
pi oceases are kept secret ua much aa poaaibta, how¬ 
ever The gaa coming from the fumare le taken to 
oxidising towers, where they remain tor a eortnin 
time aod In thla part the nitric oxlds Is 
finally transformed to nitrogen perostdg 
The latter Is passed Into large granite 
lowers of 35 square yards aectlon and 
^ 6l> feet height and tbe gas la acted upon by 

a water spray NItrlo add of 23 per oent 
strength Is thus formed and this ran he 
t used for preparing tbe nitrate of lime, 

which le used ea a fertlltear Thera rw 
mslns 20 per rent of nitrogen peroxide In 
T tba gaa coming from the towers, and it Is 

\ pseatid Into wood towers resembling tbe 

former and la there autad upon tay the •OlOP 
w ^ line aolutloD surh as carbonate of sods or 
lime water After this treatment tbe gnam 
do not contain mure than 3 to 6 per cant 
' of the poroalde The preceding prodpote 
allow of obtaining nitrate of lime by 
neutralising the nitric add by roughly 
broken limestone, and the bath la evaporated 
by tfip wsate beat of the fumare Tbe nitrate of lima 
for chemical purposei la delivered in blocka while for 
agrliuRural purposes It Is crushed and sifted On tbt 
other hand the treatment In the towara by tha car- 
























ttH put of tba ooantry Tha line balonga to an ai 
Hflilf* ipatom of nllroodi fcuown u the Kb&tiBLhe 
BUin, «m 1 It la daalgDed to give a long needod pataage 
tpreojlh tho plctnreaqua Davoa-Landwaaser valley tor 
Pfi to t)ia praaont the vaUey haa been traversed only 
t)r an ordinary road Heraaftar tha well known monn- 
tgla raaort of Davos will have a direct ronneftlon 
irlQi tha raglon lying to the south The line thus 
advaa an outlet to the canter of tha Oraubunden can 
too, and paaaangera can easily reach the different 
pdrts of the Bngadlne region by rail The new rall- 
road sactkm will thus be a great advanUge for Davos, 
jN that tha raaort which la already much frequented 
wtn bare a atlll greater development after the rail¬ 
road lltia la llnlahed. Connection Is now made with 
dto Abula raUroad. which Is another of the Swiss 
Itnaa recently built In this region 
Work on the construction of the new line, known 
as the Duvoo-ruisur route le actively under way at 
the p resent time Tha railroad le of short length 
lAo many of tha mountain lines In Swltserland for 
It Is scarcely over 11 miles long Still It preaeiits 
many IntareatIng fenturea A gage of 1 meter (19 3T 
Inches) Is employed In thia case Davoa the starling 
point of tho line Ilea at an allltudc of B 019 feet above 
sea level, while tho southern terminal at the locality 
of Plliaur ho an altitude of 1B21 feet, eo that the 
gradients on the aectton era <'Onaldcmb1e The maxi 
mum gradient la 3B per cent and the minimum redins 
of the curves 380 feet The track Is laid upon steel 
ties, Follawing along the valley of the landwoiscr 
which after BchmeUboden narrow! to a deep gorre 
lying between high rotk walls the mule la one which 
tonrlats will And agreeable for Its plcturceque charuc 
ter On the eectlon between the above locality and 
Wlaoen a conelderablo amount of work has been done 
In the way of tunneling and building vladncts In 
all, there are six tnnnels, the longest of which Is the 
Bllberbarg tunnel In its construction springs were 
mat with which gave some dlflldilty After <ro«lnr 
the mountain torrent of Monatslelu, the line rea<hos 
tho tocallty of Wleevn near which la elluated the 
great viaduct, lylifg between Wlcsen and KHlsur The 
main central span lying over the Landwesser atream 
b 181 feet, and the height of tho arch above the level 
of the stream la shout 100 feet. It was dllBcull to ob¬ 
tain snitable building atone In the region Com rate 
was need for the mnln body of the work and hewn 
graolta for the fating At the top of the arth the 
width la 1Z8 feet and at the base the width le IBl 
teat The tblrhiieee at the eiimnilt In 6 0 feet and at 
tha bottom 10 feet for the masonry On each side of 
the main arch there are two arches of smaller else 
having 611-foot span and lying at the same height 
above tho level of the atream In order to csrry out 
tha work of building tho prlmlpal arch there woe 
thrown kerosa tho itream between abutments an Iron 
tfaWswork bridge of 1 feet width which was held 
uhon two suspension cabloa these latter being an 
chorud at either end The vladuit la built according 
to tbd ^Mlgns of M Hani Studer, one of tbe leading 
englnean of the road 


IfarlA Ibrloa’e exeelleiit monograph on tbe canning 
and praaarvlng of fruit la eontinned Twenty live 
ymm have elapsed since Arrhenius advanced tbe the¬ 
ory that aelda, bases, and salta In aqueous eolutlou 
are diesot laird Into their conelltnent Iona Now that 
the itomi of contention aroused by this doctrine le 
clearing It may not bo Inappropriate to ronslder more 
calmly this proposition of Arrheniuss, to relnepecl 
the foundations end lo weigh wlthoul prejudlco the 
sucuesees and the fallurea of the loiili theory This 
has been done by Ollbert Newton I-ewle In a thought 
ful article entitled The Ueo and Abnee of the lonli 
Theory Thu Engineering KletlrUal and Trade 
Notes will also be found as usual 


thaiAS to the speed of modem eteamera and the 
development of tha mllroad ayatem In India, the boao 
Tif the HlDnUayaa le now only twenty days' Journey 
from Madltenlmean ports. Hence mountain climbers 
Who wlaii to diatingulah themsalvee by lofty ascents 
or axplomtlona have undorUken summer expeditions 
In the high mountains In northern India. In the llrit 
milk of these oxplorers stand Dr and Mrs Bullock 
WorfelMB. Who since 1898 have made live expeditions 
In tho ■knalayns Thslr latest exploits are recounted 
*lp the epsnlng article at tbe current RnFFLEUKUT, No 
im. to. Qtjv coirtrftutee much cnrloua Information 
111 pn artlcia entlUed "Bnall Cardona" Dr Reiner 

Ithrtin- wttoi* «« t’’* '"'‘•rilen'w o' 

'admired ehoActere In bacteria, and shows bow It U 
^^aMIA hy UtUelal means to Impress upon a living 
^Ipt^jgnJaai a new and definite rharaeter which Is 
'‘'harpdttA'T end whldi remains constant throngb a 
ml hrffAntte noinhw of generaUona An ap- 

-- —Tt Maa of the form of enr planet Is 

_ re«Mi denttlaMloii of ecienae Or 

f gi; Mw tMe MW havwMt* •• «•*•»»•< The 
end ltd ISMOBB are token as tha subject of 
ay ^ Btamey BmlUi. The 
la a jiwk technical 

r. urn. 


The sixth auDiuiI tour of the Amrrhnn Automobile 
Association better known bh th« Ollddcii Tour was 
completed at Kjuibiui I'Uy Mu on Hie lust of Jiil) 
Bfter a moro then UHiially atrenuaiia Journey of flrUen 
running days fruiii Detroit via Chicago lo Denver and 
hai k to Kansas City 

It Is Impossible for ua with lh« space at our dle- 
IHisal to give even an outline of tho porfunuaiiice of 
the various cars or the Incidents of the trip but as at 
least liicir the spac-u In a number of aultsuabllu trade 
Journals have been devoted lo auch details for thrice 
HucccssIvH weeks It la perhaps hardly nneaaar) 

The r» am however several features of tho tour 
worthy of especial mention even In a noii-aiSHlallst 
paper 

The roods are agreed by a iiumbor of veteran Olid 
don tourlats to havo been the. worst ever eucouiitcrcd 
varying from axle-deop sand to mud as doep nnd per 
leaps worst axledesp ruts In hai-d baked giiinho 
In scvcml cases the eutiru <rcw of a car whs thrown 
out by crossing too swiftly In desiindlnK n hill a 
rnnronlud water bar or similar ubatrutllon grass hum 
HUM ks Olid oven bow Iders graxed axius and unde r imiis 
Hiid bridges on tine prslrlo roads had to Ice ripiilnsl 
lafore safe for iCHasagi. Ciinsldcrlng these dlfllcultlrs 
the fact that * curs Unlshed with perfect rood sc.'orcs 
(without losing marks for dsla> brcnlngc repairs or 
acljusluaut en Toult) as ninny as 21 out of the 12 ion 
testing cars covering Ihe (Irnt 8IU miles to Mliiiiiaiiolls 
01 or perhaiw tho worst roods encounleriHl without la 
lug peiiullxed Is strong lestlnioiiy In favor of the c lalm 
that tbs rellnblMD of Anurhan mniiufaclure Ims 
naihsd Bomelhliig like perfection hven the oxpeited 
spring troiililes wpro i onsplciioiinlv fiw 
Whereas In foi-nnr >cors the t.lhhh n has heoii lUii 
sldercdtohna big t nr tour small i ars having liurdi) 
a fair cbaiuo to make a showing piiiisirllonate lo 
their i-iist on attempt wua madt this >eiir In I ho s>h 
lem of marking and distribution of the tiopbles lo 
plate Iho sroHlIer lars on equal terms The result 
however still shows that Ihe Isml luw powerml mr Is 
hardly equal to so slriniiuus a Journey 
Orent liusiilUillty was sbuwn lo the lourlsls at prat 
tIcRily ovi ry town and village passed Detroit MInne 
upolls uTid Dinver partkiilnrly distinguishing Ihim 
sehos nnd farnurs’ families lining tho route evin 
In rimote dlstrlils The latter w-eiii lo ho ovinonilng 
their huBlillty to horseless vehhlch not tin relj nmk 
lug way for the automobile Olid taking Its dust with 
II Intlei graio but theiiiBoIvcs adopting Its use to 
uvolcl lliosi) nIternaUvos The Intcnst shown by tbs 
agrlriillurlBt In tho tour should beneflt piirtli Ipants la 
the letter comniarclally In these days of hlgbprlied 
grain and promteo of abiindaiil irops as well os mn 
Icriolly assisting the unlwraally beneBiiiil cause of 
good mads 

The midden trophy for tho largest cars and the 
Hower trophy for runabouts wtro won by Pltn-o Ar 
row’ cars Uiroo of whiili Unlshisl with perfect road 
scans the two winners actually having no luarka de 
ducted for any re-adjustnimte to he made ni ihe flnlsh 
lo put them In the perfect condition In which they 
started which Is certainly n most remiirkable show 
Ing 

The Detroit prlxe for Intermedlntci corn was won Uj, 
a rhalmers-Detrolt car two of Ihe three Prcnilir 
cars entered also finished with perfect si ores 

A roraarkablo psi-ord was made by a Rapid com 
merclal dellvsry tmek which was sent on the uniu 
cmatomod * 600-niHs loiirm > by Its enterprising manii 
facturera carrying over a ton of baggage and acces- 
■orlea for ths tonrlats on solid tires It not only 
rondsrsd ysomaii asrvlco but nilimlly would havo been 
uniumallcMd on several of the worst days’ runs had It 
bsen competing with the tocirlng cars and climbed 
PIks’B Peak aa a dlvwralon during n pause In the tour 


llf 

record flight and of other recorda which he has made 
sppssrsd In our last Issue 
The exlrsnicly rapid progress bolug made In avi 
stlon In Prance la truly astounding One of the men 
who has made extranrcllnary piogreas Is M Roger 
Sommer Ills record Ici date Is truly naiiarkable and 
shows tliat when uue uiicc iLiirus lu lly an aeroplane 
llinrs la a faac Inallon cccn grealer than that txperl 
enc,ccl wllli the Huluiiiubllc During Rlx conaecullVL 
riuya frum Inly I Ih Ici isth incliislve M Bommer 
ihudu IliH fullowliig ItlghtH I lly I llh two flights of 
IB and lb minutes On lb Ittli a lligbt of 27 mlu 
Iilei III II hciglil Ilf friiiii 111 III Tmi (c-el covering a 
dlalouiu of 12 kilometers I 7 ■> miles* outside the Urn 
lla of Ihe aerodnime within III mlnulis On July 
17th a 3U-iiiliiiiie tllghl during which 12 liters (3 2 
galloiia) of gaaiilliie wire luiisumod and on the IKth a 
lligbl or I liuiir iiiiil 4 mliiiili-s On Inly 27tli tbla 
time wns Incrcnscd to 1 hour 21 mliiiilcH and 30 
Hccoiicis On AcigiisL Isl be Ih w 1 henir '>ci minutes 

daya lalcr lie made i lllglit of . Iicniis and In msuiida 
which up III llie lime of oui going to press la the 
longest nvord niude by a foreign aviator M (laud 
art la another Iscglnnor who haa recently mot with 
(onalderable success On Inly IXtli at Jiivisay he 
made Hires clrculls of Ihe nc'rcHlromv lii a gusty 
wind covering a iIlsUiiicc of alniit 4c. kllamolira i3 6 
miles) Rlnrlliig nl I 14 A M on August 7th In Ihs 
moonlight he made a lllghl lasllng 2 hours 27 min 
iiles and IB Bcsomlic tho nltitudo attained varyldfc 
fi-oui 211 to 10 fee t Ibis Hurimases tha record of 2 
buiirs and 20 minutes mucin cm December Slst last by 
tVllhiir Wright unci la an oiidurancs record for an 
neropluile 

t apt Icibor made si vc rnl fllgbls on the (hump de 
Mars on Icily IKIh wllh his Volalii blidiim Two days 
later he iiiacli six biiinssrul flights at Re Kart after 
vvlilili III ahlppiil his Iimihliio lo Vichy (or tho avI 
I Hon meet On Inly I'llh Henry Hannan made a 
flight of I liniir nnd 21 mlniilHS iit Chalons lUo 
night HtHilid HI H 17 I’ M and termlnntecl ul 9 41) 
when tin. gntlii ring darkness ohllgiil Hiirnian to de 
scond Ills new machine has tin lull planil farther 
apart than Ihc former chip and Is titled with runners 
Insleail of wins Is I lie biilaaiing planes aro placed 
bctwism Hio iHds of the iiinln plain flu Tilly 2lBt 
at I haloiiB Mr Hannan looK up Mr Cnckhiirn In a 
inw macblne which Ilic latter bus Jiial piiriliosed It 
made a ilrinll of tin camp a dihtuini. of aboni 1'. 
miles 

Hrom tin iiIsim ft will lo scs n that the Heriiplanc 
h making gri al alrldts In Iriince No less than 
fuilvHlx inaclilina Inve Isiii ciilcri.sl tor Ihe great 
avlalliiil iiieeHny, cl llbi lius dining the week Is gin 
ning August 22ncl and nl this meellag cvlstlnri abroail 
win for IbL fli-Hl lime be iiiii nii u soninl footing 

COKPLXTIOII OF TBS OOVZBHHEHT IglllTBAOT BT 
OBVILLZ WBIOUT AT FORT BTEE 

Willi IbP making of thi ftninlli i rosscountry speed 
lest bv Orville Wnglit al 1 orl Myer on July 30lh oa 
menllonid In mir Inst Issin tin *,ovi riimeiit requlri 
minis fur a hciiv li r Hiuii ii Ir iMng nine him were com 
piclilv fiillftl 1 111! s|Mid live rigid by tbe miiiblne 




u li cl 


I wlilli on the 
reliirn Irlp line cm ia*,i> speed was 47 4 1 miles an hour 
As the IsiiiiiH offiicd bv Hie govi riiinc.iil w-is $2 nun for 
enili iiilli IS r huiir In iixuaa of forty wlHioiit taking 
Into csiiisIderiiHciii rriiillcuiM of a mile lln Wrlgbl 
brothers res lived n boniia of jr, iHSI which made a 
total or 9 1(1 non (or tbeir inuibinc 

riie more one luiialdirs Hila remark ibla flight the 
more rln cxi ellciit qiiiilltlHa of the Weight hiplaiio 
and the dirliig of Orvllli> Wright In inaking lln crosa 
lonn'ry flight lu Alovandrln \h slaiiil out With 
I Hciun what smaller nine hlne ticuii that used Iasi year 
(Hill planes are "n feel long bv i> 'eel from front lo 
rear) some I 2ail isiiinda of weight was carried al a 
HisHsI of 42', miles an hour with an cxicciidltnrc of 
not ovsr ''0 horse-power Thla incaiiM that 'he ina 
chine lifted 40 poiinda or more por horsepower i\ 
peudeci and 'arrlacl this weight at a foster speed than 
hsa evtr been shown In an ofllilal lesl by any oilier 
aeroplane Tho weight lifted per square fool of siip 
porting surface however was much less than In the 
CBM- of nierlot with his No XII monoplane for Hn 
Wright innchlns (*rrled only almut 214 pound 1 




a nierlot lifted over B 


Tbe HI 


auuon oKABnii fught abs otbu bboobm ib 

TBABOX 

We rapredooe kerawllh several photographa show 
lag the start of Wariot across tha English Channel, 
and also ehowlng him flying above the Channel when 
beyond light of land These photographs give an 
cnoelliat Usa of the Wrdllke appenrancs of Bierlot’s 
moMptauio 1rli« to flight. A full deetrriptlon of hte 


the lallni altalnod In an official lest at Dounl Hrinse 
iRBt month was 10 mllcw per hour lees than llmi 
rccuihcil by the Wright biplane In Its ft at at tun 
Myer although nierlot’s monoplane bad aniiruvi 
mately the same horae-lKiwin' and lifted prsilbnlft 
the same weight A comparlaon of the two lum lifts ^ 
shows very neatly therefore the greater llfiliu. 
power of a slngls deeply curved siirfaci over auper 
paced slightly carved iurfarcs sud brings out 
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thn laa that whan anch • auitaea to tuad, m 
uiiK I III I'uw »llh the DIeiiot maehlna, apecd 
In Hill I Mil till roi lining power On the other 
hniiil liiiuiMr UK H praLtlial uiarhlna tor tho 
iiHi lit iKirthiiun the monoplane of Bleriot 
iilTerH illHiliiit iiiltniiiiigea in the way of Hmall 
[IHIH IIMIIIIHII llghl weight of the appnrnlua 
mil riRilt |Kirlahllll\ Aflnr rnnkliiK hla i5- 
mill riiHi-iniiiilrt lllHht from Ktuiiipea to Che 
\lll\ nil lull lull ItHi Illerinl illamountoil the 
UIIIKK "T IiIh mill him faHlnieil Ihi lu to the ulilea 
it ilii liiiih linnii uiiil tiiuoil the iiinihliie over 
till ru III nil liri thill will I la til 1’nrlH u illHlaiii'e 
of II iiilliH iirrhliiK there hy Lvenllig Thu 
lierruniiiiiiii lit Hill h n tmi hIihwh the HUia'rlor 
iiilaptablllly tor »iii imrpnHia ami for ell pme- 
ihal UHIH nf I hi mimn|iluiii tspe of aeropline 
Iiioiiiitpil on whielH UM etinipareil with the hi 
plane ijpe of niarhlne mounted U|ion ninnera 
anil riiiiililiig n Rinrtlng rail and dropping 
weight to luilllill It 

The (ultlllmtnt ot the npeelflratlona of the 
IIiiIIihI Hiatee gnieniiiii lit for a heavier than air 
Hying liiuililiio iniirka nn em In Iho development 
Ilf IK rial iiii\lKiiilnii hen tlioHt. apci lIli atloiia 
were laaiieil In rieiinilier inn? the Wrighta had 
not demonutriited ant of (heir rlalme tho ihlet 
of whieh WIIII that thiy had flown for 18 tnln 
iilea mure than two jenm Im fore Hanloa On 
iiiont l-Hriiiiiii and I h la grange had luaile Utile 
more than Juiiipa ami tin art of nviallnii wna 
In Ita liitaii t far aa any prnitlial deiiuinHlrii 
lion of wliul hail alruuly been dniio hy the had 
era waa laiirirind 1 hu a|iei IHi ntlons IbhuiiI b) 
lha Mar IV imrtiiiunl leitiilreil an emlurami 
flight Ilf one hour with a paeaengiir a iroaa- 
eovintry aimed teat with a paaaoiiger for a ilia- 
tame nf ten itilha In whhli a apend of not leaa 
than 18 inilea an hour niuat be ahown and the 
lurrying of aullli knt fuel for a izninlle tt 
liniirl lllghl Ihiae apeelfltatlona were au 
rlgoroue Ihal even lha moat hopeful nvlatora 
were doubtful whether Ihev eniild be tulflllail 
hut when Wilbur Wright fliw for 3 houre ami 
30 nlniitea on IVeainbaT 3lal laat In Franu 
all doubt wen (llapilleil iia to whether or not 
Ibn Wright lirolhera luuld fulflll the ciieititia 
tlnna NevtrtheleHa the bial apeed allowu h] 
the Wright niaihliie In Fmiim In tho dlffin'iil 
aiieed teala there did not cxieoil 18 mill a an 
hour vorv unirh and there waa lonaoiiiiinll) 
lonalderuhli dmiht ne to how (aat the mm him 
lOiihl Iriivel and how ininli Iioiiiih llrvilh 
Wright would win Atti r iniking IIil hariinl 
iiiia trip nter him rnl diip Milliya ami high hllla 
he exiireaHid lila lalhf that had there hem iiu 
wind to ilrivi him mil of hie imirai. he would 
have niudn 14 mill a an hmir ami rotelveil the 
full bonna Tin In Iglil wlilih he atlaliied li 
paaelng n\ir Iln uilh>H waa too to lOO 
feel When tin rail la lOiiHlilirid that liml 
the motor atoppid tailh men In tho HernnUim 
would have la^ii In Iniiiiliiint dangir of Inaliig 
their Uvea from the iteMent of tlie iiimhiiii on 
the tree tope one laii reuillly aie that tin niak 
lug of ihla lllglit reoiilriil iiinre during I him 
the making n( a lllghl aeroaa tin h iixltali ( liiiii 
nel Not only thla but tun Uvea wen In Jenp 
ardy all tin lime 



A gllapae of Bleriot abortljr after hto itart. 



Blerlnt la mM-Vliaanel 

BLXBIOT'I mOBT AOMH THX IWOUIK OHABBIL. 


ItM' tn hntiM 

alaoat dglto v sow rtdOMto. 0WM( 

among umoo -to H. PngllMm, wbo; toltk 
alB blplana Ottod with a tall and a (toiaido' lijv 
Tolvtng -erUndor mWor, on July Itth mndi 4 
orowHymotry flifU from Oonal to AttUt a dto* 
tanoo of IS mllea. Tho flight waa madd tn tt, 
mlnntoB. at an avarago ipaod of 3Et mltae'aii, 
bonr Next to Bleriot, H Panlban boUa tht 
record for croffrconntry flying In FraAeo, Ua 


to a height of 130 metora (SOS 8 feet), and tboi*- 
by beaten Wilbur Wrlght’a llOmeter (350<fe0t) 
record made on December IStb last at AnrooHi 
gome of H Panlhan's recent reoorda made at 
Doiial are as follows 12 kilometers (7^ mllos) 
Id shout 16 minutes st a height of SO rnatoka 
(98 feet), Jniy 33rd, 1 bour IT mlnutea 10 iho- 
onde, covering an ofliclal measured dtetanee o( 
40 178 hllometors (SO mllea), bat nctnally trgiv* 
eralng a distance of 70 kilometers (48 6 mllai). 
wben the wide tnmi are considered 
July 18th, M Itonlbsn raced M Bleriot With 
the latter's biplane at Dousl, over a dtotaneo 
ot a kilometer (0 621 mile) In a aMal-elndo. 
This was the flrst tima two aeroplanoo hafa On- 
gaged In a race and the toct that tlMao wen a 
biplane and a monoplane with two dtoUnctly 
different types of motori made this race an tha 
more Interesting M Bleriot won tn the time 
of 1 00 an average speed of S3 4 miles on honr, 
while Paulhane time waa 1 37 an averaga 
Hpeed ot 28 miles an bour Tha same day If 
Bleriot won tbe Prlx du Nord by oovelW > 
kllometera (1 4 miles) In 3 minutes 30 sooonds 
Although America was tbe flrst to seotire an 
aeroplane for the use of Ita War Dopartonent. 
several other nations are auletly worKliv to 
develop niarhines ot their own In Bnglaad- 
('apt Cody who however boa not been aided 
very muih by the government has lately been 
making aucceasful flights with a blplano nearly 
twice the atoe of Wrighta’ On July Slat ho 
flew 4 mileo above Igiffan’a Plain near AldON 
shot This Is the flrst bipisne according to 
Capt Cody In which every powlble sftort has 
been tdade to avoid head rcwlstance Ho bo- 
llevos Ibut his machine has less head resistance 
Ibnn any other so far vonstruiled of tho samo 
sIXB and with an engine of about 30 borawpower 
ho has flown BurceRsOilIy at good speed Ti/ifi 
Freni h gnvi mmeut also la experimenting with 
a biplane but up to tbe pn sent no attempt baa 
been made to pnrrhase auih a machine from 
any nf thn nuinerone constructors. Onrillo 
Wright expel ta to go to Oermany very soon, 
with tbe Idea of selling a number ot marbliies 
to tbe (lerman government Italy has already 
acuulred one Wright aeroplane and will prob¬ 

ably have several more soon Tho Anstrlan and 
the Russian guvemmonta are also Interaotsd In 
aeroplanes fur war purimaes. Up to Uw praaont 
time however our country and Italy ara tho 

only ones which have aeroplanes, and wbldh aro 

rnadv to pun base nion of these macblnea In 

thn near future It Is probable that new spai;i 
ncatluive In which greater requlrementa will be 

mode will be Issued within a abort tima by Oaf 

War Department 































O p iW t iiM M MMple trm In woo4-lot to d*Urmlme mvenge rate 
af gnirtk hr cTery dacade. 


A elaan In itlTlonlurn (tatbnrlDr need uf nuipleii li 
lai^ iheet 

AV AxnioAi yoauiBT mhool. 


(DMt vainnbto traen mardlani of the dsitroctlon to 



oua troei and their itoniK*. dry In bnan or biirlrd In 
niolit Blind In the iprlna the weilH an Inker and 
planted in foreat nurwrlea Hit mudenta dolnn the 
nrtual work of ptantinK and lultliallon NumerniiH 
Irlpa are ninde In the vi Initv nf the rolleKe la atinly 
natural reproduction of the foreat Ntur hy la a 
State renerva of aeTeral thoiiaanil ni rca iiiid the State 
Foreatry Heaervatlon Coinnilaalon hna alven the rol 
Irga an annual prirllene of Rnina upon tbla reaerve 
for atudy and demonatnitlon in foreatry There la 
no other foreat icbool In I he eountry thnt baa ao 
large a tract of wild land ao near at hand and ao 
available for atudy at all tlmeo. Last year one of 
the advanced claaaea made a topographical sketch of 
a large gap In the hllla which aupplled the college 


at the end of the junior year are spnnt in mnipliiK 
upon Home large wood lot In thi Slate alien lln boie 
Ket vtrv praitleal training In rnmp life In the esil 
muting of timber and Ita artiial rneniiirenu nl by 
various meihods rapid akitihlng niid niiipiilni, of 
foreal an lie and In study of tree grualli kv iniiiUsli 
of tri'e tmiika Frini the data oblnlin'd in the flelil 
a map Is ninde and a plan drnsii up for the inrreii- 
mnnagement of the wood lot There ure nisny Iota 
ttoiiH In Pennaylvonla nhlrh are admirable for flnhl 
nork beeauie within a rnnall urea mni bi a Inrgi 
number of varletlea of trees form lug a misi rllnnenui^ 
growth An opportunity la alao glien the stiidtuis to 
Inveetigato the different varieties of aoll the erlenl 
of the watershed and to obtain other data vblili 






















Sciwsmc AniMtmtk 


W of Kraat rahia la oonnectlon with tlMlr Artnrt kind at «mplanB<Bt that th»r OMd OooMqamtly iha 
Ion work l> eloMlr connMtcd with tha voentloB of Um 

rliiK the loit year the members of the gradnat- farmer and the one who completes the eonrso of stndy 

iiiR I laHH are put through a rery rigid test being ro- with the view of becoming an agriculturist Is In a 

iliilrMl to spend at least four weeke In some forest position to gel the most and best of hlS woodland 

oglun either In Penuaylvsnla ur other States They and to make It a permanent resonroe 

111 eeiil to a lumber ramp where they make a !l maj be added that the length of thla courae la 
i.ludy of lumbering ai aasoclated with fiireslry Phis four yeara the first two years of which are devoted 

iiioiilh In till lumbt-r woods Is taken a* a part of a largely to foundation prlnrlples, whkh are absolutely 

iiiuriie In lumUrlng In which each nperatloii from the luiissiiry lo the proper training of the forester Be¬ 
ll the tree lo the Hnlahed pnalii.t Is thoroughly ginning with tlio third year they take the men and 

seed The men ore provided with an outline lo give them two aollil yean of training along forestry 

tiem In their studies anil will prepare a lUinplele niul ilowh relalMl lines In c-onnei-tlon with the 

t on the liimlierliig oisrsllon whlili they investl aituiil forealrv work the aliidenta tdhe such subjects 

They are slao plan-rl during the summer vara -is flah and game pnserration diseases of trees roadn 

where Ihty will get Ihe iiiost practical experl and tralla elemoiilary Irrigallon engineering elenionts 

III forestry o' mining lii whhh they aro taught In an elementary 

git the men In loui h with praithal forestry ns way the milling of varloiia minerals the timbering 

Isilns carried on liy privsti Indlvldusls through of mines and the laying uiit of mining clalnia The 

dale and In Its vsrlniia forest nurseries ss well sliideiits are also glvin a praillial iiiiirse tn timber 

IS work of mniiiifni luring i Miiipaiiles who put testing In their mechanical engineering deportment 

nols and eqiilpmint used hy tlin foreslir one or - — 

trips arc marie iinti jciir hy tin Juniors ami AK ELKOTBOKAORnO &UU. 


Lien designed by the ticrmaii engineer Bur 
Ihls niaihliia Is Intended fur use in all brai 
the Iron Industry e g In boiler ibops shl| 
cm ling shops, and the like 
The Ingenious lombliiatlon of an electrica 
with an ele<tromagne^ adapts this machine 



boring milling countersinking and broaching Eleo 
troiiiHgnets plored on both sldea of the drill spindle 
throw llie maihlne so tightly against the work ua to 
allow an) one of the operations mentioned to be car¬ 
ried oiil rapidly 

A special attaibment on the drill spindle allows the 
tool to be rapidly snd arrnrstoly rentored on any 
given point of the working snrfsce The machine Is 
thus adjusted within s few seconds 
As r«|iresented In the nccompanylng figures, the 
dilllliig mnchlne Is suitably suspended for this pnic 
IKWs On horUontal surfacee the drill can obviously 
In- used without snv snspensinn A special device Is 
iiBcil In upward drilling 

The niei I romagnetir drill romprlaes four main 
Paris vix the driving motor tho drill proper with 
Its centering device, the elmtromsgneU, and the bus- 

The iiioior armature drives the drl|l shaft throngh 
a normal toothed wheal gearing The shaft ran be 
concerns axially displaced with a view rapidly to adjust the 
drill point on the center mark The balaacsd snspen- 
Sion device < an he used for tbs same purposs 
The electromagnets are placed on a yoke pivoted 
In the piste extension of the ntorhlne, and fixed wlUi 
lhls*4 the beat methml As fomdry Is a production a nui Tin magnet yoke, with Its two colls, can sc 
of a crop from the soil In a ssnse It Is agriculture cordingly be adjnstsd to any desired angle A clomp 

and bocaiiae the utlllmllon of the irop demands con screw Is used to hold It In position 

sidenilila knowledge of engineering, the Instructors The pole plscss fittsd to tte ends of tbs magnM 
we able to give the students work In tbe departments i-olls ars Intsiobugsable, tbidr lengtb oijd. shape bo¬ 
ot PMobanionl. and mining suglneerlsg—Jiut tbs Ing adapted to ifie tool In ^ptoat M well eg tn 


tbs fcnn HI 

miut be boHt oa tlftfir sa 

with tbe(|-'ntm attlide,^ RflWWE alBMK 

■honld be fliad M anoll beWM 
as to allow tbe drill to ba npifilr 
imlnt of tbe shop. Tbs tool fi pnteMlp 
drill of bard tool ateeL - 

By employing pole pieces of dUhrent 
of different lengths can ba used. ] ^ 

The Fsyshslsgy ot Mtm M m g , 

Examinations made by Erdmann and Dodge utlt 
serve as a ronndalton tor the payohology of Mdln|b' 
and through caretnl ezparlmental obowvntkm tkoeo 
Bclenilsta have reached resnlts of extrsordloonr fin 
tcrest , 

Hitherto two viewrs bate prtvalled, tba OM b^Eff 
that reading waa effected solely by* eprtllng, soelt )eV 
ter therefore being grasped and pereslvsd tor opfi tfir 
IlMlf the other being that the worde were grasped net 
cxiluslvoly letter by letter but In small groo^ Ot 
letters In tbe same spares ot time 
We learn from their report In the Mtselulft tnpf., 
Psychologle und Physlologis der Blnnesorgana thit 
Erdmann and Dodge first ascertained throngh Mfioo* 
Hon of the left eye while the head was kept in A ^ 
susdy position, that la reading an easily oomptebstt- 
sible text there Is a regular change between puisg 
of rest fur the eye and its movementa. Hio nmtlbOg 
of these paueea, however, Is much smallsr than tfis 
number of the letters over which tbs eye glldaSk dad 


■on almost unchanged as long as a 
lluent text Is used If tbe text bseeman 
more dlfflrnlt in tho meantime tbs 
number of pauses Is Increased a HtMs, 
and where attention la given smilb 
sively to the formation of words, oa In 
proofs ” the number becomes thrw 
times as large 

Hu much having been ascertained, the 
next object was to ascertain whether 
reading waa ettectad during tha pansto 
of rest or whether the letters pro- 
seated themselves with sulBrient dl» 
Itnolness wbllo the eye waa moving to 
the right Through perfattly exact ob¬ 
servation and calculation both Invartl 
gators came to tbe ooncliiidon that read¬ 
ing waa effected exclnalvoly during the 
pauses of rest Ou an average tbe eye 
glides during a ileflntte movement on 
the line over a spaiw of 1 RZ to lot 
centimeters a space that contains about 
twelve to thirteen letters The rapid 
ibange ot the bisik and light textoal 
elements—tbe letters and tha Inter¬ 
stices—makes it more Impoeelbls for 
the eye to recognlM the letters While it 
la In motion It was also ascerialiMd 
that by a very brief exercise of vlaibn, 
while the eye Is still four letters with¬ 
out exception OvO ai the mast> can be 
recognised at tha kame time, eSfn whop 
they do not occur In a leqaspea of 
words In the csss ot such a seqllMjM, 


I Istiers can be rend during the same In 
^ terral of vision Tn tbs short bnown 

of rest while reading one redogplsep 
the words solely from Uielr optical oob 
lertlve form If the letters are not too large, find auch 
recognition Is by so much easier as the WoMs EhoW 
themselves more cbarscterlstto and fluent* to tbe 
render Even a beginner can therefore'with a little 
praclke enable himself to read not only wtthoai'BpeD- 
Ing but with a vtaual gtmm of whole words at a tints 
How far this capability may roach depends on ^the 
optical memory of the reader 

oartal neuofoltoglail OaMraary, New-lfarfe. N. 

Aidy. im, 

Almoepbsric prsssnn Highest, SO 84, lowast, 114i, 
moau 89 93 TanpenturO Hl^egt, M; date, SOt^t 
lowest, fig, date 4th, mean of warmeet day 14; data, 
30th coolest day M, data, 4Ui, msAn ot naidmntt 
for tbe month, 814, mean ot mlnliwinv tS ^ Mnolnti 
mean 73 4 normal 74 deficlonoy oMnperad srttk 
mean of 89 yoan, 04 Warmest nteMf-iemperatora of 
.Jnly, 78 in 1901, ooMest mean, fO In 1884 Absehits 
maxlmam and minimum of Jnly lor 89 yeara, 90 aafi 
50 Average dally excaaa alnoa January 1st, ITr Spp - 
cipItatloB 1BS, greatert in 84 hours, 146; dgU. 
averags of July for 88 yean, 44L AoonmnteM 
cMnny since January 1st. |16 Orsatast preqlimttos, * 
9 68 In 1889 laairt, 118, In 1907 Wind. Tyj-^ijC 
dIroeUos, sooth, total movoment 7481 stfiSR.-iMW,, 
how vnloelty. 10.6, maxtmiim vslsottSL ♦A'StjllljB ■» 
boar WegOof Ctar daya. U; 
elondy, 6, on wfikh 601 Isdh of 
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‘ from the iMw of July Met ) 

AtUr luvlni mutcred the procemca of modellOK 
1W4 OMtlnc U explained In the prerloiu article! the 
ttnftaAiaa can now take up the decorative featuroa 
TM ponalUlltlM of omamentatlon one can ear are 
•Imeat uallmltA with thia material Varloua eSocU 
ead be obtained One can reproduce antique! which 
^ll hardly he told train the orlglnala and original de- 
*1^ embodying vartoua colon lau be made which 
wUI oonpare favorably with modern clay pottery 
eflOota. Owing to the material uaed the textnre ob- 
tglB«d l! one which la full of Ufa and aparhle it haa 
a dtatlnct ebaracterlatlc of ita own whicb lannot be 
Obtained in any other malarial 
da a ipeclflc caie of what can be done along theae 
Unaa we will take the copy of an antique which la 
lUuMrated herewith Thie wai made oa follnwa It 
wu lint caat with perfertly emooth Bldee, a mixture 
of one part Portland cement to two narta of fairly 
conrao brown aand being ueed After pouring Ihia 
mixture It wae allowed to set In the mold for from 
eight to twelve houra The mold wae then removed 
and the piece wae found to be In a more nr less ooft 
■tate. That li It had lo be bandied carefully and 
tha ooncrote bad not become oo hard that au Imtirra- 
■lon could not be made In It with the abarp point of 
a knife the design aa shown waa tlitn marked on 
t)M lurfene, and In turn It waa cut and dug out by u 
strong knife blade A atmlghtedgi whk plated along 
the voftons lines being used as a guide for the blade 
The depth to whleh the deslgo should be < til varies 
according to the size of the ple< c but In uiiiall work 
tiaqallr from one-etghth of an Imh to three alxtcentbs 
of an Ineh win give the moat affcetlvc reaulls If for 
any reason one lantiot cummeuec the wuik of rutting 
out the design within twelve hours sflei the piece 
haa been cast or until the piece bss heroine quite 
hard It will then be iietcsaary to use a aiimll hammer 
nod chliel with whhh to cut out tiu <leslgn tkire 
should be tahea however In using these tools not 
to strike too bard a blow for If one hits too hard the 
plac! may break although In antique work If the 
adgea of the cutout dealgn arc more or leas Irregular 
.11 miikaa the piece so mu<h more effective 

In (Irnparliig any article for color Inlay work which 
haa boon modelod and btilll up nn wire forms on ex 
plained In numbers I and II of this series such sa a 
aaaa or other piece the design must bo rut out pro- 
vloua to the Inlaying of the colors exactly as has becu 
lust dosrrlbed for antique relief work 

If, however, the piece to be Inlaid Is lo bo mads 
111 a mold aa described in nrtliles III slid IV the 
mold can be prepared to foim the deslnd depression 
111 which rase the design wMI he cost In the piece 
Foe complicated designs of this Llionuter u day model 
must be provided from which the plusicr mold Is 
made But In simple deslgne such as Illustrated the 
place whlc)] la to form Die recess ran be attached to 
tha Inside of tha ontside mold os shown In k'lg H 
Tile con be made of wood and can be secured In 
place by brads It should be located In the proper 


Sc ^enti fki Anwrican' 


oatlatBctory oolor work la camant, but until of late 
tbeea attampU have been moot unoatlofaetory This 
was lorgaly dua to tha fart that ordloary Portland 
oamant U of a gray color and on mixing It with tbe 
varloua color plgmenU tbe result was a decidedly 
dirty or dead tint of the color used ilmllar to that 
which would be produced in water colors by mixing 
them with water whlib had already been discolored 
by India ink or lampblack Another cause of un 
satisfactory resulta atong these Hoes was the fart that 
many of those who exixrlniented did not use tbe 
proper color pigments the result being that the col 
ora faded out on expnanre In the weather The first 
cause of not belnirable lo produce true tints can now 
be overcome by tbe fan that a really true white Port 
land ceniunt la being manufactured This now can be 
procured from almcMt any cement dealer Dy using 
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this aa a bnai with which to mix Ibt pigments true 
(lc>nr colors can be ubtafiKtl olid by the use of noth 
Ing but gocKl mineral pigments known as lime or 
cement proof colors It Is imsslble to prcHlucs shades 
which will bo ubsolutely prrnunient 

the writer has experbuentecl lurgoly with coloring 
matlnra from this cuuntry as well as from abroad 
Many of the culurliig melters obtained fruiu abroad 
arc. verv good but Ibcli coat Is imtiirully higher Ilian 
those which arc. iiiiide In this country 

As before stated mliiersl colors arc. thnae which 
give the beesf and nicsit pirmeuiul resulls They oil 
come III powdered form end should be mlxt>d wllli the 
dry cement and marble dust or white sand us tin 
case may be until Ihe whole moss Is of a iitilforni 
tint Ihrcmglioul. After having mixed Dulu us almct 
water should be added and the whole nilxid Into a 

lice tcdlowiug plgmiiits which cuii be procured frcuu 
almost env of the large oinnnrailiinni or diulors In 
dry colors will give sutlsfuelnry and iieriuaiieiit re 
suits 


Dry 1 Ignieiits 
Red oxide of Iron I 
Vcuclinn red f 
White Port land cimcnt 
Ultramarine blue | 
Oxide of cobolt f 
Chromale of lend ( 
Yellow Oi her j 
( linmir oxide of coppei 
( urbonsle of copper 
luunpblui k 
1 orrh bloc k 
Olac k oxide of copper 

Ordinary Porllnml c cmc 
Uurnt umlior 


Resulting Color 


White 

Uluc 


iiconllng lo quantIIy used) 
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OOFT or AX AXTlftUZ 


for by weighing a mui h mora uniform result tan be 
obtained 

For ornamental work where a wide range of cotora 
lb desired they cun lie pnuured by the same ineona os 
Is uied In water or oil color iiulntlng that la by mix 
Ing together tho three prliniiry colors which are red 
yellow unri blue From Die sc three ccilors can be ob 
tslnccd cciry color or (oiio tbiil iniiy bo required Thus 
blue mixed wllh yellow prcKluccs green bluii mixed 
with rod prnduccH violcl uiid red mixed wllh yellow 
prncliicnc oniiigL i (c lu c iinihliiliig the coloring mat 
It re always do so while Diet in In n dry slats and 
tliorciughly mix or Krimi Hum liiiceiber lieforc adding 
them lu I hi wliiu csnuiil 

The iiiolhud Ilf laying Ditae uilurnl cement mortars 
lu till design Is ns fulliiws I IrsL enough wnler must 
III adileil lu the di> mass in allow It to Is uilxid lo the 
conalstcilit nf a thin (Usli lluii thi design which 
has slreudy bun i ul cnil ns pn cIniislv c xpininod 
bhould Is Dioroimlil) nit down be siirtiihlliig with a 
wet liniHli 

If u tiiiiiiilciicil design U III In Inliild It Is Ilwuys 
well III lay In all of uiic color iit Die lunin I line as Is 
llliiHlrHiiHl In >ig Jl In thin iiiso wc ha\c flpircs A 
K und f wlilili are In eciiiialii Die colors red blue ami 
bluik Hs liidliiititd klrsl wIDi thi nid nf the blade 
of a iieiikiilfi or iiiiy oiliii bnndc tool ni curding to 
the hIxo of Dio work 1 cy Do red i ciilc iil In the design A 
me hIiuwu lit /> bv the diiiud lliico lul It i nine IimI 
wllli or ecin n lilfb IiIkImi Ihim the rut or body of 
Din vuMc or libss sblcli Is lalriy, liiicbl hIhci Id the 
colored tiineiit iirojiit Isyotoi Ms isislllciii In the fin 
lehid design us ludinilid by llu doltid lines Now 
liirn Du VBHc Hroiiiid uiid lav the red lomcnl In tha 
designs H (iid ( lellliig ItproJccI iHyiiiid Ms noslllnnas 
wan done |ii tin design 1 riic nil cc incut which has 
twin bill! In till dcHlgii 1 will luiw Is* wl ciiungh so 
that u Htralgliledge miidi of n flexible pbic of wood 
OI ntbsr mate rial such iiu i iirdliourd i au Is plocisl over 
II In the pcisMIiiii Ilf till tlriisbid dislgn as liiillialed at 
It by Die clotud llius 

The aharii Cilgt of i Kiilri imm mow bo iisi d In cut 
uway till siiriibiu mniiii wlibli luojoils Iscoiul Die 
edge of Dll slMilgbli ilgi In niDliig uwiiy Ihi siirpluu 
icmeni tlwuis i ul in i\ fioiii Un lliilsliicl di'slgn 
Prcscecl to ml iiwny nil ollur surplus icuuni from 
tbe nlbc r Dmih sIiIih of Do di>MlKii us Just desc rllssi 
iiinl Ibon In turn lu it Du ibscIguH II mil c lu Dn 
ssiiii manner Now bu lu iln him i cun ill In all 
of Die iluHlgos III u Hlnillar lunniii i hiiiI linn Die 
IiIhi k 1 ■ nieiil li In i Imio c iioy of Do i oini i d i c nients 
lincc goni Isioinl Dn ilisl»,iis illd oiilo Dn f ii e of Die 
vnse Kiru|H ibi ni off In fon I In v lianh ii tinl Iln n w llh 
the liHck of Iln libnii of tbe knlfi which Is more nr 
teas lilniit roil uround llu oiilllnc of Dn designs as 
well us IhIwiio Do coliirs o ing u ninilelil edge as a 
yulde lly dolm. Ibis ii cllhllini luilliih llm Is pro- 
dm I cl Is I ween c in li color mil a Is lie r i ffi 1 1 i in lie ob 
lolncil 

1 be lolorid icineiils ulilili linci Jii I Iscii liiliilcl 
iiitisl of loiirsi lie iiirid so os lo liiiiibii illcm up 

I Ills Is cloiii by Kill inklliiy, .. wllli wiilir ns ox 

plained III II pri vioiis iirllili 

The 111 XI irllili will In it of Do 111 il Illy, of orna 



TUAWINR DYHAKITE 

Dyiuinilli IIOIM In cm roily iml I Inn oiiglily Ihiiwisl 
III iniikc sure tliiit It will explode mol do uoiid work 
llu prcqiti llmwiiiy, of ilyiiimiii is i simple o|K>ia 
Don mill Is dom b.iIi ly A lijniuiiltc ixrirldgi cun bii 
lit wIDi a mHlch niil biiiiiml wIDioul eiiilimloii abiloal 



A OOOD BBAXPIE OF OOLOBEB OOBCBETE WOBK 


J fut4 Should be of the exact size and shape 
gwtlins of tbs design and si least ona^lghib of 
K thhtk ShsllBC and oil tbe piece well before 
rltho mnsnl «it4 ollovr a good bevel or draft 
» m tigim «9 tbAt It wlU draw out easily 
I Mid thus leAve a good etasn. sharp 
to iBjr tbs eolorad ee- 



Tbe amount of coloring mailer to lum in proportion 
to the cement depends entirely iiiion tbe dc p«b or shade 
of the color desired By mixing up buihII specimens 
of the coloi; witb various proporDims of cemenl and 
making small teat pIcTss of mortar and then noting 
tbe color of tbeae after they hove dried oui one can 
readily determine the proper amount nf coloring matter 
to use It Is olvrsrs batter to weigh the amount nl pig 
meat used rather than to ludga the amount by bulk 


oIwuyH It must nol bo laid against s Inii slminplih 
or HninkcBlni k nr be hurled In hcil siiml nr slcinil nc n 
II Arc Use a best ttant lan he c null nib d mil DnM 
(nn never rluc ulmve IflO deg lyiii whin iicglutcn 
nyiiamltc hcglns in iindorgo s i hsiiy,! ul 1 ik 'by. I 
and from that iMuperalurc up bcsnims imin bcubi 
live 10 shock until si a tcippcrslure of xbiiiii <> dci- 
It will explode simply from I hut lisal The Is-ct ih iwn 
for dynamite Is one In which the cnrlrldgcs un In 
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Miiied In tub** UiM w* comptottlr mirromiM tv bot 
wHter The ntlcki inny ba eurlcd to tbo work la thin 
tbawflr Nevar plaoa tba thaarer orer a Bra, or try to 
bant the water wblla tha dynamlta (a In IL For 
thawing on a larga luile a bulMIng baatad with ataam 
or water coll la good, prorldad primers man, and tools 
are kept out 


•Selsa<lllo'A||li;)^B(|»: 

or abaei steal cut two Inrbea wtda das *MtHdBitil 
Inch Is a ilesirabla thtcknaaa. but anything lass thga 
i/it Inch will answer About alavan pounds will be 
needed for the core. In stripe ol diHsrent lengths 
varying all tha way from 11 up to »1 luebas long 
Insert the strips Into the hole through tba spool one 
by one piittliiK In tbe longest ones flrst at tha side 
nearest wliero the termlnels are brought out, and Bn 
lahlng up with the shorter pieces at the opposite side 
Rnniigh strliia should be used to fill UP the bole 




It Is well known tbal sniall stornKC batteries, such 
as are used for autoniolillu Igulllon are very easily 
ihurged by connect lug the in to a d Iris t-i iirrent bouse 
lighting circuit through a suiiablu resistance but 
where the currenl supply Is alternsllng many have 
supposed that good results i annul bit nblalneil with 
out the niw nl lompllintiil and expensive apparatus 
for couverlliig the allernalliig Into direct current By 
following out the Instrui linns given beluw however 
an eicctrolyllt rnllfler suitable fur iharglng s lU 
volt sUiy aiiipere-hniir bntiiry friun llu volts can be 
made and iiaed at linnie with hiiihII exiiensc and antis 
fhLlory reaiiltH 

There are Iwii purls In Ihi leqiilnd aiiiiaraliis— 
the aulolransromiir tor retiming the cullage of the 
line from tin to tliiit required by the battery and 
the elfstrnlvtlc cell fnr redlfylng the iiirriiil or caiiB- 
Ing It to piiHi alwnis In the same direction 

The autotransfornicr Is shown by the drawings In 
Fig 1 It luiislsts of a sliiglu eull of magnet wire 
wound on a rerlsngular woudiii spool Inside nr which 
a bundle of sluel alrlps le alUrward pinieil lo form 
B core The spool Is best inatlo of well sousoiied whllo 
pine or whitewood ne these sofl woods are readily 
obtained and i>aBy to work It Is a good plan lo dry 
tbe wood thoroughly In an oven bi fore It Is i ul tip 

kor the body of the spool four plwiw 2 1/lb lot lies 
wide 4 Inihes long and not lliliker lliau Imh are 
required These should lie securely glued aud nnllfd 
togslher an as In forni a rsttangiilnr tube 4 IiiiIioh 
long and nKUHiirliig lO/in Inih lij J l/^l> liulies on 




a time 



hiiiigU If the BirlpH nre riinly It will nut be ncces- 
suiy III Insniato tlieni from eath other but If the} 
Bie dean iind bright It Is i gmsl plan to liiairt an 
iHCBsIniiul strip of isiper so aw to dlvldo Iho core up 
llilo griiiips nf half a doreii alieels each 
Ihti Hlilpa must next bo bmil around ou< i 
HO tlinl llitlr mils imil at Ihe side of the toll npiiu- 
slln tbo lerniinnis ft Ini off the iiida of tacit snip 
with a pair nf tliiiiei s snips so that they meet with 
lul ovi I tapping roniiliik wlial are knuwu as butt 
joints (an slioiilil bt taken that the auctnulve 
Jolnis do tiol tuiiie In Hit sauit place but overlap catb 
utlinr iilsml two liiiliia aa llity pile up In thu aamc 
wit} tib llie Jnliiis In brlihworlt After tha ends are all 
III plat I liny mnv lie hi Id p< rnianently bv wrapping 
them with a lii}<r of slont loid (nol wire) us shown 
Hi / Mg I I Ills lompleles the aulotrunsformer 
lliuugli a colli of blaik paint will luipruve It 

rile iltilrolilli lell tnualsla of a lead lank nearly 
llllud with a sulluldt liquid In wliltii arc Immersed 
two rods of niinnininiii supported by a light wood 
fntiiie ns sbown In 


completed. 

For aotnal wr?lee the gUtOtfuBformw, 1 
cell and gtorage battery are to be c 
sbown In the lecond dlegram In Fig. I. tlv ^ 
transformer may be oonneeted to g IKKMlt' f 
socket by means of a aufflelent tongU) of No,vl« |i 
cord and an attachment ping A twogapero' ' 
abonld be Included In the oirenit. , 

Tha winding! of the entotranatomar have bpig .40 ', 
proportioned that when connected to 110 TPita OMM 
amperes will flow tbrongh a all volt, ObdyiwtnBdni.v 
hour battery ThU low rate of charging eotoll|^-^' 
to long life of the battery and at tbe^ame time mttV i 
raises the amount of attention neceaeary In c)harflllFr\ 
since an oTercUargr at low rate dusa T*ry llttlo kang, ' 
With ordinary use of an antcnnoblle, a tenlumr ehaigs. 
over iilglil every two weeks will keep the battery fMf 
iiod In good order 

After about flrty or sixty hours’ UM Of the rWctUlsr^ 

I be sodium phosphate solution will becoms ethiU>ti>di\ 
This will be Indicated flrst by unusual beatipg Of 
tank and Bulalrausformer due to leakage oarreOtg 
and fliinllv by tho blowing of the main fuae and popb 
1)1} the discharge of the battery back tbrouBh {bk 
lank and coll It la tl 
a fresh solution for the tank a 
iirtHT about flrty hours' uae or when a 
Ing Is flrst noticed 

The aluminium rods last a long time, tad wbaif 
Ihe lower ends become worn thin they may ba 
verted If lam be Uken to remove erary psurttolf of 
the copper connecting wlree. 

The npimrntus will charge an elaht>yolt battery. If 
neiessarv but at a slower rate and It can tiso bt 
used on a foui^volt baitory In an emergenoy In the 
latter case the large enrrenta may soon oanie otwrheal' 
Ing unless a rcalatancc of about one obm ba eonnectad 
In serine with the battery 


■Awmnie oia» 

The eaw clomp described by Mr Baylsy Is the 
tcikNnyn AMtsKsa of May 16th la of service In the 
wurkshop slid I should like to submit a modlAcatlen 


Gam ‘ 


\ 

riic tank bliuiild la iiincic of sbuil lead not haa than ^ ' ■'* 

1/32 Inch m Ihickncws A good sire Is 4 Inches wide 
■> Imlus long nnd S Inches deep kig 2 IndicalsH 


G 


LililJililil.lililihUlili 

, , how a piece of Ihe sleet lend II b} 20 Inibes may Ih> 

lilililililililil rcoiiuiulcall} Out oul Iho two pieces ns 1 

." shown fold on lira clotted lines so that the joints lap 1 

on the out stele nnd solder the scams heavily with orcll 
imry solder l)« nol li-v lo nso a lead Htied wooden 



rig 1 THE AUTOTBAmrOUER. 

the Inside kur the luinla two pliics u Im h thbk 
fn Inches wide ami I Im hes long nre needed 
Thmugh the middle of inch a hole nlmut i t/lH Im hns 
wido by 21,18 Indies liiiig should tsi cut to III snugly 
over the ends of the lube When Ihe heads are securcl} 
glued to till leiilral lube end hraceil b) a fi w win 
nails driven Into Ihcm froiii llie Inside tbi wlicdci 
will fonii a slriiiig simnl having i spiirv 1 liulies long 
between Ihi heads for the winding Tin ccirners of 
the lube where the wire Is to he wound innsi he well 
rounded ulf with a lllc In avoid Ihe diflinillv of hav 
Ing lo IhiuI the flrst luvi r of win nruiind square cor 
ners In one of Ihe heads two siiiall holes sml a 
MW (Ul roust he niiidc as shown at I 2 and 4 In I Ig 
I while In Ihe other head only one saw i ul 3 Is 
needed Ihise linles and sluts arc for bringing out 
ends and loops In the winding an that connections 
may afterward lie muds to dlirerent iwrls of the Ist 
ter On Ihn heads nf the spool Ihe uiimbcrs 1 to 4 
ahuuld bo plalnlv earvisl to mold ecinfuslnn 

The I oil Is lu Ih wound Ilf \u III double eotlOH 
covered magiiit wire of which ubiiul llirds poiiiuls oil 
In one pil'd will h. reqiilnd This Is to be wound 
on the spool In light luyirs of alMiiit fifty turns each 
as follows First poas aboul 4 Inches of one end of 
Ihe wilro out thrnngh llic. Imic mimhcred 1 and then 
wind on six even lB)irs like Ihrcnd on a spool The 
work can Is dum iiiihU cusllj bv clamping Ibe spool cm 
the fare plate of n lathe iiiid turning II over alowly 
bv hand as Iht winding progresses Tt Is well to give 
cHih layer a coal nf sin llui liefore winding the next 
IVhen the six Inycrs hnvi ts-eii iinl on make a short 
'oop In the wire at saw ml luarked No 2 nnd allow 
Ills loop to project outside sn Inch nr ao os shown 
Coutlnue Ihe winding as Is fore and nl tbe end of 
the leventh Invir leave a similar loop at saw cut No 
1 and finally fliilsh by putting on the lost nr eighth 
i^er and passing Iht end of the wire out through 
hMa^Nb 4. After the winding la complete It abouM be 
pM|tted from pusalble Injnry by e roverlnc of two 
or tnpB layers of cloth fastened with glue or shelUc 
The core Ig t» be made of gtrlps'ot thin ahaat Iron 


lank as the siuicss of the uppanitna depends Inigel} 
on the tuullng elTccl of tbo suifacos vxpoaed to the sir 
kor Ihe elciircsb's two round alumlolmn rods w, 
Im h dlameior nnd •>> Imhea long arc required These 
MiUHl be of ennime ri Inll] pure vlunilnliim and not 
I he HCM ailed haul stesk' or alloy Fasten to am 
end of each real a piece of No Iti copper wlru to nerve 
ns a iHrmlnal The best way lo do this la to drill a 
siiiull'liolt through eiub rod mar one end and then 
Insert the wire nnd drive down the aliiinlnliim with 
n center punch until Ihe wire Is lightly plnihed (8ee 
tig 24 I The Irak llself also servea as an electrode 


.1 that 11 




where on Ibe outside Tbe almululiiiii rods a 



HARDT lAW-nURB OLAKF 

of It as used by carpenters and others when the 
fat lilt les at bund are limited 
OftLntInies when one wishes to file e saw, wbtle 
nwny from the eliop and having no filing dafflp at 
hand he Is BI a loss to know how to firmly hold the 
lool during the operation A bandy eapedlent la to 
take a board nr Joist nnd turning It on edge, end on, 
nake a cut with the saw to almoat 111 depth. Thgo 
place Ihn saw In the cut teeth uppermost, end drive 
In several small wodgee along one aide This elweyi 
liolds the saw nicely and the whole mky be neUed to 
a step sill nr part of the framing or may be placed 
In a carpenters vise To loosen the saw, strUn tbe 
top of Its handle with the bond 


TO BVnORT gEAFT VHXR lABUTTIlft 

This Is a suggestion for the slmpllfleatlon of the 
Inbblttlog of crankshaft boxea, which hag bsea Oigd 
II number of times with entire aatlifactloil. DriA tWA 
holes about Inch from the outside end of the beif 
and In about the position shown In cut Tap the iMdea . 
for small aorewa Let the shaft rsat on tits bg4d''4^ ‘ 
theae screws, which may be adJuatpA notU the 
la lined np. After Unlag the abaft it flMy bf- tahag 


Fig I -KITBOD OT OORRIOTUO Vt TER RXOTimR 

supported In the tank by means of a light wooden 
frame made of ela pieces aa ehowu at K Into which 
the rods may he olainpsd by thin wooden wedges 
driven In where they pass thrmigb the holes 
To make up tbe liquid for the cell, put two pounds 
of I rystalllaed aodlum phosphate In the tank end nil 
up the letter with about one gallon of lukewarm I not 
hni) water or enough to flit It to an Inch from the 
top Btir with a atlok ontll tbe ealt is dlaolved and 
then adjust tbs alumlnlUTn rode so that they dip Into 
the solution three Inches. 

Bstore the epperatue can be set at work the rods 
be ooetod wHb a fllfli of oxide Thig MM to bg 
enrreot HgglL ^ whldi 


formod by the altengtlMl enrreot HgglL tut whleh with a actgtfdiiTsr <i 
ponton Ul* Asu 




•nrar IBB nun wm RAinTyinl^ 

nut of the box and Warmed before ponrlac thlLtili 
prevenUog the metal from being ehlUed eR4 f' 
an aagTeo eurMce. The shaft mhy bg N'' 
warm and the babbitt poared a“ 
attrlaE a bmfgiR Hti»H 
with a octewdiiTer 4 
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KiaiO TAOHTI n A «AU 

The THiMiil run of sevonty voaadi of the New York 
Yuhl (Inb from Martha a Vineyard around Cape Cod 
to Portland harbor afforded a auprenia teat of the 
avatinlDK qualltlea of the inodern racing yacht The 
dlitani-e waa ICZ nillea Not long after the start the 
alud bi'Kaii to freahcm and throughout the nfght aa 
the ytiihls fought iheir way along the eoaat of Cape 
Cod It Inireaaed to «hal was probably a moderate 
gale The fleet was no roughly handled Utal the ma 
Jorlly of Ihe boiUa were atattered during the afternoon 
end night and the following morning found refuge In 
the rarlniia hnrbora from Vineyard Haven to Portland 
Of those that lomploted the run or rather rare, for 
Biti h It was K K Brewster's UO-foot a< hooiier ‘Elmlna 
went through without any lulahap (overlng the ISZ 
tulles In u boura M mlnutus and 38 setooda elapsed 
lime Equally uicrltorious was the performance of 
Cornelius Vanderbilts sloop Aurora, a veasel over 
80 feet shorter than Elmlna' on the waterline 
Which covered the course In JA hours U minutes 
and seconda beating Mr W K laelltia 90>foot yawl 
' Vigilant the old America cup defenderi by over 
» hours The Aurora was uavlgntccd throughout 
by Mr W JlitilHr ImncHn Ir whci iHcys that thr> one- 
dealgii HorreahoS yachts (the cloos conalsta of the 
"Aurora latalena and Wlnaome ) tould hardly 
be surpaaaed In their weallierlv qiialltUs and were 
not In the leaat danger In the seaway Novertheless, 
tbs tset remalne that a moderate Hunincor gale sufllccal 
io Scoltcir thia Weet of seventy vessels completely dliiab- 
ling msny of them and driving the greater part of (hem 
to Iho shelter of the nearest harbor The caaiialtlea 
cfcinprlsed almost every kind of a cllsaater that can befall 
Hslls and spnra. running and Hliinding gear from com 
plete wreckage aa In the taap of the Eleanora, for 
incriy the Effort whoso moat wont by the bonrd, 
carrying Uiwaprit and everything alcove deck with 
It 10 the breahlng of the Jaws of Ihe gaff and the 
parting of blocks and the minor nilshapa ao well known 
to the racing yuchtaman The many rnacialtles merely 
rmphaelse the fact already well known to exiterlenccd 
yachlamcn and designera that the enormous spars 
and big Ball plan of the mucleni racing yacht are III 
adapted for a thraah to windward In a heavy sea and 
wind Although when a mclng yacht la ataggerlng 
along uucler her full press uf canvas the strains In 
spars shroiida and stays run up to a very high figure 
they evidently do not equal the more violent straina 
which oeeur under the sudden inappy plunging and 
lurching of a vetcael that Is being clrlvon under radueed 
ranvoa In a short And lively aoA Tbo result of thIa 
eapcrlence nf a summer a gole will be to bring the 
modcrntelv ei> erred and more comfortable cruiser Into 
greater fiivcir with the avernge yarhtsman 

PSAET AID TBX lOITE Nil 

I’liblle liitereat lu the present nttumpt by Peary to 
reach the North Pole has been reawakened by the re¬ 
cent start nf the schooner leuule' from Bt John s, 
Newfoundland for Etah neat Ureenland, tor the piir 
pose of getting Info communlc atlou with the explorer, 
who has now been abaonl over tweivs montba on hla 
picHciit expedition to Ihe North Pole When Peary 
left In the Uooaevc It,’ about twelve months sgo, be 
P nnned to posh ns far north as the ice would admit 
siicl them oslnbllah winter quarters and make preptrs 
Hon Ar a dash by aled between March and Jone of the 
present year If he were lurressful be planned to 
tcinrn lo Etnh with the ship If poaalhte and It not, 
withmit It If he failed to iwarh the Pole, It was hla 
purpose Bhonlri mother attempt aeem to promise ano- 
eess to remain In the North till the summer of tUlO 
* ^od make another attempt In the early months of that 
'fear If any disaster hai befallen the Rooievslt.'* the 
st-booner will ptobsbiy And Peary at Ets£ swalilngher 


Sdentifto 

airlvAl, and he will he there If he has sunoMed In 
rearblng wid letiiratiig from the Polei. Btieuld he hntre 
fslled in his qnant, he will atlii bs f»r sway tp the north, 
and the sebooaer will bring hark such dlapatcb* and 
reperta as he may havaantldown. Possibly the yeamt 
wUI also bring back Dr F A. Cooka, of Brooklyn, who 
wont north two years ago and wa# tended at Btah to 
nndertake a trip to the Pole with a tingle companion 
The laat word from him wm tent back by a natlre 
when be was about to go out over the AroUc Ice on hla 
quest If all goes well the letnm of the'vaoael may be 
looked for about Ottober 1 st, when aoma dellnito news 
of Peary a work may be expected 

TWBTT KUU nrSBl THE UA 

The rapid progreea of the arte and aclsncee In theee 
opening yean uf the twentieth century allOrde oppor 
ttinity for the enjoyment of novel eltuattone and sen 
■ailona which were poulUe only in the dreamt of the 
enthusiast of an earlier day Thanka to oBctel eour 
ttey the Editor was recently afforiled an opportnnlty, 
during the triate of the latest anbmartnea built tor 
our navy to make a nm of eome twenty mllaa below 
Iho aurfaee of the water In one of these always Inter 
eating and tewtey extremely formIdaMa cra/L 

A little removed from the long Ilncw of battleships, 
destrnysra and auxllterlse, that were moored during 
the recent summer maneuvers In Provincetown Bay, 
was the converted bull of an old wooden lalltng brig, 
the property of the Fore River Ship Building Company 
which acted as "mother ship' to a group of submarlsee, 
recently roaalruc ted by that company which had been 
brought lo Provincetown for their offlclal government 
leata Selecting the Stingray * one of the largest 
stibmarlnea, for the reason thel her trials for the day 
wore to be carried on entirely below the aurfaee, we 
went aboard, and found onrselvea on a narrow flat 
deck, about five feet In width anci sixty feet In length 
which covers In ths superstructure a light construe 
tion of steel plating built upon ths hull of the stibma 
fine proper, and iierforated so es to allow a free en 
trancs and exit of the water A steel hand rope, car¬ 
ried In removable alanehlons aurrounds this deck Ex 
tending up ihrough the center of the deck to a height 
o* about flve feet la a narrow elliptical tower, cm top 
of which Is the sighting hood or emnuing-tower, pierced 
hy several IIUIo gloee-IUted ports for obeervatlon Just 
Ir, front of the conning towsr Is a removable navi 
gating bridge used when the ehlp le at the surtece. 
In front of Ihie are the two tall tubes of the perlscopss, 
which are In duplicate 

Ihe snip was driven to Ue outside mile conrae by 
the electric motors, the gsaoUno engines which are 
used for propulsion on the aurfaee in extended runs 
being timoupled The firot surprise of the dsy was 
the extraordinary amootbneea of the motion, Uiers be¬ 
ing not the slightest vibration to Indkate that the vea¬ 
sel woe under way As we approached the course 
orders were given to dismantle the upper works anil 
■end everything below The wire bandrope around 
the deck was removed the stiuehlona lifted from their 
aocketa the navigating bridge on the (Onning tower was 
knocked down, and all of this material, with the steer¬ 
ing gear, compass, etc, was handed piece by piece, 
through the manhole, until the ship was stripped 
clean for the divo As anon os sverybody had gone 
below the manhole was closed end the submarine was 
ready for her first run over the meosnred mile course 
Below dseka throughout the five hours below the enr- 
fuee we were struck with tbs purity and iweeiaess 
of ths air and the absence of any odor other than 
that of the last cost of paint which the Interior had 
received |)\>rwBrd side by side we noticed the two 
torpedo tuboa Aft, beyond a bulkhead, were the twin 
gnsollne engines, and abaft of them the two motors, 
the former used for charging the batteries and tor 
propulsion whan the ship is st the surface, the tetter 
being used excinsively for propulsion when ths kblp Is 
submerged 

While making the trial runs, the steering is done 
by a man -In the conning tower Immedtetely bMow 
him scandlng on the deck Is the lookout, with his eye 
at the pertehape Facing the side of the vmsel, ssothsr 
man controls by peons of a handwheel, the diving 
rudder and holds the vseeel at Its proper depth. At 
varloue stations wve men with their hands upon tbs 
wheels snd levers that ragnlate the bsltest tanks tor 
giving the proper snfamergence and trim to the ves¬ 
sel aft were the engteeera 
It will be remembered that when we went below, the 
submarine wia floating at the depth for snrfsoe cruis¬ 
ing The first operation was to admit snfllolent water 
Into her tanks to siBk the host to the awash ctmdl- 
tion and In sharp sa c rss sl on the oemnuMids came, 

‘ nil the mala ballast tank." the fbnnrd trim- 
mini tank,” " FIR the i^ter trtamlafl taak” liiiii» 
dlately one could hoar the naber ominont swish of 
ths water as It rtadied iuto ths veassA InstIneUvsIy 
our eye followed tbs pointer ea the tergs depth gage, 
ubicb was hatsDed es Oim aids of ths aalsnartns in 
front of ths man who oetitrols the dlvlsg rSddsr The 
tanka were left iwsn UU Adepth of five fkst wan tails' 


tered Thun tsps «h» ftdit ts aUrt 4(0 
Whieh *u ((bofHr idlofM 47 tte anw* gsts 
msnd. '*Dlvs.’‘ A ttiw.swift turns tp ths 'bfihjtwkksl 
ware fellewsd by a (Itppitif or IwrcdHhi sflMss- 

tion, as ths subqwrtBS, fapplM by ths 
defleoted ruddar ssterh, changed trooi the horfspnial 
to an IncUnaUoD of abMt Us# degrees, and bagas to 
go down Tho dsaosnt was shbwn at onos ett the 
dsptk gags, wbleh moved qnloUy to IndJegts elflht. 
ten, twelve, sod ultimately fitteen test, the depth at 
which the runs were to be made. 

It ibonM be explained here that the handling of the 
diving rudder is the most deiioata operatton, and ths 
one requiring most skill and judgment, coansetsd with 
tbs sutanartne The rodder most not bs put down too 
suddenly, or there may be too precipitatt a plunge. 
At IB knots, the speed at whioh the ran was mads, 
It took shout five dagrees of rudder to make the dlvt. 
The submarine going down had an tncllutlon of tbrep 
and a halt degreea To keep her on an even kofl 
when submerged, it was neceswry to give hey abqgt 
ont snd a half degrees of the diving boHn. Thle ip 
due to the tact that when the submerging tanka ays 
filled she does not take in sufllclent water ballaat lb 
entirely sink her hut is adjusted with a reeerve bno^ 
ancy of about 1000 pounds To eorreet this buo^ 
ancy, it Is nsceaaary to keep ths helm slightly dositk 
whan she Is running. To reach the flfteendoot depth 
tskee fronf fifty eeuonda to a minute and a halt, acy 
cording to the speed at which the boat is being run. 

The mile course was laid ont about halt a mils ofl 
shore, the start finish, and quarters being marked by 
liatis of ranges set up on shore The tnetent of pssw 
Ing the ranges wss noted by the man st ths eyeplech 
of the Dorlscnpe, which was swung around at right 
snglea to the axis of the boat As each range paseed 
the field of the periscope, the obeerver nailed out 
' Mark the time being taken hy obeervera both ea 
shore and within the submarine When the milt 
enurta had been covered which was dons under full 
power at the rate of nine and a half knota, the dlylng 
rudder waa put tip and the same lurlona change of 
level waa feltaa whan the diva wan made 
Perhaps tbs meet surprising thing about this flvs 
hours' trip below water was the fact that even when 
the boat waa being driven at the highest speed then 
was prscllcally no vibration and absolutely no infik 
cation that the water was sweeping by the vessel at 
a speed of nearly twelve miles an hour Tho only 
sound was the slight hum of the eleiirlo motors, pane- 
mated by an occasional word of command from navl- 
gator or engineer As far as any Indication of sight 
or sound was concerned, the cabin might have been 
that of any ship that sails the surfaie of the sw la 
ths orthodox manner The Brat suggestion that ths 
boat waa alive with movement came when, at the end 
of the run the submarine thrust bur nose above tbs 
surface, when the swish of the broken water at thp 
bow could be distinctly beard After making a wide 
turn and beading for the course ths rudder was put 
down, a dive to the fifteen feet depth was made, 
and under a reduced speed of about eight knots, the 
course was again covered This was repeated, until 
the twelve runs scheduled for the day ■ trial had been 
completed tho speed of the suceesslve runs varying 
from nine snd a halt down to a minimum of about 
four knota Tho engines were standardised by coun^ 
Ing tbs revolutions corresponding to ths vsrlons 
spseda 

A look through tbs eyepiece of the periscope, while 
we were submerged, removed the test doubt as to tbs 
ability of the auhmarlne to "ass” By means of a 
handwheel the periscope may be Swept rapidly around 
tbs whole borlion, and so perfect ie the refieetlon d 
the little mirrors, that ve were able to pick out any 
particojar battleehlp yacht, or object on ehore, with 
es much esse and os psrtsct visibility as It We twfi 
stood six or sight feet above Ibe water, at tbe level 
of the object gloss st the top of the perltoopa The 
operator stated that In rough weathar tbe wash of tiis 
waves keeps the glaas clean and does not intsrfsrs 
with vtsten. 

Thera can bs no question that ths suhmnrhis has at 
last ' emns Into Ite own " Among ths captains pf thq 
battleships snd the Hne ofilaert In gshsral at Provlpo»' 
towji, ihsrs was nolicsable a growing nappat fck 
these craft, due to ths varied and acenmu igoii 
which ths flotilla had aDcampllahad daring ths ann^ 
mer mansuven. There has bean a steady but slov 
.growth in the speed d the aubinsrina Its cmtrd Is 
now perfect,, and lu radius of action U being npMljr 
Jnenased Our largest hosta have a rmdina of aliiid 
mis thonssnd mllsa, and two are nndsr mmstraetiM 
en the Fhetflo edoat which Win have n erntstag rndliis 
d nhent three tbousand milea. TUa naans tfqit tin 
snbmarlae la taking en full nangsliig gnaiMna H 
mnst n« kmgsr bs regarded aa restrlethd to siaflnngt 
eperaUon. the Qme te not far distant wlisn aa sdn^ 
rat asardiiiig (or the enemy npon ft* high wm 
Inelnde a antonartae fletllte in his fleet. theprdMM 
eladfloanee d ftie tnd npmi etratsgr end toefltB WfR ' 
be eppreelatod hr every naval anpert. 
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tiM WMr Tedi^ N«w Batm * HAtUwrd AaIIwat 
O navAiqr «tA A^mtt ia dmIm twu of th« eampATmtlT* 
pwtenuum of alMBtrle ud atcain ItawatotlTM in 
fr«i|lrt Mrrtoe^ To tblo 4md thtj hnvo orderod two 
fniCbt lowmoand. Qm ot tboio to to 1w equipped 
wttl) tide rodi» arid the otiwr will bo of tbe laared 
tjpt. 

ttattoUea ot accidents on the railways ot the TTnlted 
Klncdom for tbe rear IMS mow that in aecldcnts to 
trains, rollind stock, or permanent way no paaeen 
len were hHtod, hot SU were Injured while of em 
ployeaa, 6 were killed and 104 Injnred ArcldenU of 
tt kind other than the lorefoinc Included 100 pasaen 
den and STO employees killed, and S240 paseengprs 
and 4 070 employsM Injured 

The “ Alafosa,” the aerenth of ten torpedn-hnat do- 
atroyen ordered by the Brasilian government was 
lUccasafnlly lannched by Mesara. Yarrow A Ca ot 
Olaagow on July OOth. Like her slater ve«els she to 
Z40 feet long by 21 feet 0 Inches beam, and will be 
equipped with tsro doubel-ended Yarrow Irailera ot 
4 000 horse-power raparlty, auppljrlng the two seta ot 
4 cylinder trlpls-expanelon engines, refrigerating appa¬ 
ratus and other auxiliaries 

b a rooeot paper W B Gray itates that the manu 
tocture ot tin plates originated In Bohemia hammered 
Iron plates having been coaled with tin In that coun¬ 
try soma time before the year lOno Tinplate making 
was Introduced Into Kngland from flaxnny In 1445 
snd tbe first tinplate factory tu France sae estab- 
Itshed In 1714 Tin platea were flrst made on a com 
merrlal bosle In the United Stales at Pittsburg In 
1872 

AooonUng to Railways of Calouttn, the succeae ot 
the monorail eystem In India for carryliig freight and 
passengera Is largely a anrsllon at flndtng a satlarai 
tory type of larrlage and Mr Brennan to now making 
exprrlrornle on ebort lengths of roads In India to 
determine this question The monorail system Is be 
lleved to posspRS great value betause of Its slmpllc 
Ity and cheapness uf constrnrllon for military pur 
poses on mountain roads Thu result of the erperl 
mental work ulll be given In a forthcnmlug report 

The Jamilos Bay Improvement Comm lesion will 
Shortly make a survey for the hiilkbend line which 
will he built at about 2 000 feet from the westerly 
and northerly sliors of the bay and will extend from 
Barren Islatid to Three Mile Creek The government 
will dredge a <huimel whhh will uUlniaiely be 10 
feet deep and t nOU feet wide The dredged material 
will be used In nil In the 1 250 scree bciween the bulk 
bead and the shore lino. In tbe earlier etage of the 
operatloni It Is prapoeed In dig the channel to a 
depth of 18 foet and a width ot 500 feet 

Ae work wbl< h has been done In tbe electrlllratlon 
of steam rallroade baa probably suffered from the 
lark uf collaboration belwocn the different rallroade 
and Inlereets that have been engaged In ench work 
Hence, It la gratifying to note that the New York Rall- 
, way Club has appointed a special rommtttoe to take 
up tbe eubjei t during the coming fall and winter and 
report at the annual electrical meeting ot the tlub 
in Uaroh next They will cnllert data and make fug 
gestlons as to the direction in which further InvestI 
gatlon should be mode Bnbetantlally the eame action 
has been taken by the Malntenanca-of Way Aaaorlatlon 
snd the Amerlran Railway Asaorlatlon. 

A BOfW record for mining and shipping anthracite 
eoal hai recently been mode by tbe Kingston Coal 
Company ot Wllkea-Barre, Pa During the month of 
July, that company a breaker No I ehipped 91000 
tram tons ot eoal which, aa far oa we ran learn, 
beats tbe record ot any In tbe United Btatee. Thto 
breaker boa been entirely rebuilt during tbe last sis 
months without any stoppage of Its marhlnery. Im¬ 
proved springboard shaken being subatUnted for re¬ 
volving screens, and mkchaniral pirktrs Introduced to 
dispense with a large number of boys on the picking 
belts The breaker worked twenty four full working 
days of nine hoars, the greeted number ot mine cart 
dumped In one day being 1,641 

Be wait are tbe crowds which are expected to gather 
during the ferthnomlDg Rudeon Zkilton Celebration, 
that the Bxecntlve Committee have made elaborate 
Ptone for the proper care of tbe health and conren- 
tenee ot the wtolton. During the entire time of the 
oetobntlan there wilt be open, twenty-fonr honn ■ 
day, a torge ntunber ot emergency hospltato, provided 
with totopboBe cminectlone A number ot pbynlctons 
ud 1,600 trained nurses have Tolnntasrad their aerr- 
Ices, Dnrlng the thrae days ot the toad parades there 
will be dstnUttbtd a tomporayy emergency hoepi 
lal at ttsty flre blocks, with anbutonoM atotloned at 
every ton btookn. Pacing the two wstar evonu of 
the estohratlm, an htnpvathm win be Introduced to 
the tocm of dinbalariee tannebdw wlA nnigin, doctors^ 
fai^ poUM oile«n Ia attocKtowos 


ELCCTBICITY. 

In reoeat trials of the Poliak VIrag higb-apeed tele¬ 
graph between Berlin and Ktelgaberg, a dtoUnoi nt 
4S0 mllsa. 1,800 distinctly recorded words were trans¬ 
mitted In live mlnutM 

Bo 00000001111 have been the experimenta with the 
new Teltfunken lyslrm ot wlrelees tranomlselon at the 
new 80-hlIowatt station ot the Austrian government at 
Pola on the Adriatic that signala strong enough to 
be autumatlcally printed on tope by the coherers were 
recelvad at Norddeith on tho North Bea, Copenhagen, 
and Berlin 

na mwe ionu ot electric currents have been made 
visible by M Abraham ot Parla by means of an adapla 
tloa of the mirror galvanometer Upon the mlimr 
being let aatnElng horlxontally by the currenl the 
beam ot light to thrown upon a revolving prism und a 
set of fixed mlrrora In such a ws> that it m spread 
out to the vertical direction so tlist the wave form ot 
the current appears upon a screen 

Tka Freaeh lovernmant, whlth already had the 
monopoly of telegraph and telephone operations in 
France, bos extendod Its legislation to Im lude wireless 
telegraphy No wireless telegraph or telephone ap¬ 
paratus may be sot up on French territory or ships 
except wbera authorised by the state and foreign ves¬ 
sels In French waters may not opernto Iholr apparatus 
In such a way aa to (onflh t with government measagee 

Wlrelsaa measagee trausmilted from the Glace Bay 
alalloii In Canada have retently tieen picked np with 
Mime regularity by the hlffel low«r receiving etsllim 
In Paris pruilng that tranmtlantlc wirelesa torn 
munkatlon la an au-onipllahed facL The Paris plant 
Is In DO way competing with rommenlal slallons be¬ 
ing purely for mllltarv purposes muhliig no lommunl 
calinn with pHccs outside of Prance exivpt the Frcm h 
Alricsn colonics. 


The growing Importance of tbe electric vebiolo, 
hitherto somewhat overshadowed by the more showy 
successes of the nnsollne car to cvlared by the fset 
that at tho recent annual (onventton of the Bodriy 
ot Automobile Englnocra In Cbhugo heir tbe papers 
presented related li^elc<trl<al subjetls Two ot tho 
patiera referred to storage butlerlea and one to meas- 


tho mull animated discussion of the mo ting (eiiterliig 
around th< latter 

The notable snctesiies of wireless tclegrapliy In pro- 
ciirlng epeedy aMistonce for ships In dlatrews nt sea In 
spite of fog und distance best exempllA<i1 by the (ases 
ot the “KepubUe aud the Ivernta ’ has eaused on 
application for lower Insuratiis rates for vchscis equip 
ped with wireless apparatus to be proposed for the 
Internal lonal marine lusurame congress at Bailcn next 
month Succeaa of the application shonlcl ho muiiiall} 
beneficial both effccdlng a anvlng In tosurancfl cost to 
shipowners using wireless and sxtending the use of 
the latter 

Upon tbe Hurcesstnl completion of tests now In prog 
less of a 5 imo-kllowatt unit tho New York Inler 
borough Itollway will Install two moio Gencrsi Hlectrlc 
Curtis low prewnre lurblnss driving 2 phase 2S-c ycle 
II OOll-voll genc-rstora each of 6 000 kilowatts raparlty 
operated by exhauet steam from oxisting reciprocating 
engine* at the 69th Street power bouse It Is esti 
mated ihsl the turbines will take nearly as much 
power from lbs sxlumst ateam ns the reciprocating 
onglnes do In expanding from 160 pounds pressure to 
atmosphere 

The Oroot Bastora Railway of Bagland, with one 
of the largett termini la London and a great suburban 
treffle has loet paasengers at the rate of 28,0oo 000 per 
annum since the advent of tho London County Coun 
cU's electric tramways, and this In spite of n gradual 
rednotloB of Its fsrea amounting In some laaes to 40 
per cent The council tramways ere a municipal undor- 
taking, and while giving good service have been run 
hitherto at a loea, the deficit being peld out of the 
rates, so that tho railway company ns a largo rate¬ 
payer, to naturally aggrieved at having to rontrlbuto 
to the support of a saccessful rival 

Tha PnUto Bonriee Oommlaton, whirh hse been con 
■Iderlng the question of compulsory electrification of 
railways passing through the Adlrondac.ks forest pre¬ 
serve, os a means of fire prevention In the latl-cr has 
rejeclsd this remsdr on account of Its prohlbttlve 
cost Tbe additional CMt of operation by electricity 
was sstlmatcd to be tl,|69,470 a year more than the 
preaent cost of operation by stcaoi lecomctlves tor the 
New York Central lines alone, that figure being re- 
dnoad by only yiOO.tWO If all the power were generated 
by water Thto great expense Is duo to the very nn 
favorable conditions for electrir mrriee the traffle 
consisting of a tow heavy trains over comparallvely 
long dbetances, whereas economical elertrical operor 
tlon requires a fairly unlfono trafilc composed of a 
lane numbar of email trains at amall Intervals, aa In 
tha sabwhaa service of large slUea. 


SCICNCE. 

Oapt R F Boolt, who recently returned attar a 
thrilling attempt to roach the South Pole in which 
he was ncvirly succ-essful has announced hie Intention 
of selling out on another Antarotlc expedition early 
In 1910 

That the New York Aquarium Is certainly meeting 
with public approval would (olluw from the remark 7 
able attindaiice In July inu9 During that mouth 
628,248 persons psaseci through the lurnetllu—aa aver¬ 
age of 17 040 per day Up to August 2d 1909 Ihe 
total ottciidannc was 2 004 919 

It to oanonnoed that I lout Shnrklcdon will lecture 
In tbe United States aud Canada in order to earn 
enough money to pay the heavy indebtednewa whirh 
he InouiTod on lile lost Antarc do expedition The an 
noiiiiremcot li aHtoiilsbIng oa it was generally sup 
poaed that Llecit Sliackiclon hud Iwnn aldnl by his 
government It Is slated thut Iho cxpcdltlnn was 
financed by n small group of Annrlctins who losl their 
all In the liuil fineiiclal crisis 

nw Duka of the Abruxxl c nbles that ho has ascended 
Mount Uodwln-Austcm In the Himalayas tu a height 
of 24 600 feel He failed by S 445 feel In reaching 
the mountains summit Wo boMeve that ullbough 
hr did not succeed In his ultlmsle object In nsrend 
lug this Infly peak he has brokem all rccorcle for 
niniintuln rllinhlng The Duke had an advantage over 
thet private Indlvldiinls who wi<rc his rivals In the 
lllinalayuii ficdcl in so far as tho guveriimeiit ot India 
furnished him wUh guides and portors For all that. 
Ilia bsrdshliia must have bocn trsineiiclniis The Work 
ncana have atatecl that rllmblng In the Swiss Alps Is 
Childs pla> enmpurod with the feats of endurance 
which climbing In Ihe Himalayan dimaiids 

Aa aluminium la cxirnalvriy employed In tho maiiii 
factnre of kllchcu ulenslla It Is liuiturlunt lo know 
how It la affeclcsl by the foods which are brought 
Into c-onlsct with It 1‘cir this purpose rillinger boiled 
aluminium foil |u frcali milk sour milk wine min 
rral waters nice! in isr mit aolutlous of various sails 
riie aluiulnliiin foil was weighed Ix-fore und after 
the boiling which waa conllnuccl tor halt an hour 
No appreciable’ loss of weight was prculureU by boll 
Ing in Hweel milk while or red wine or aoliillnns of 
Bpcllum chloride iniasslum Iodide, aodliiin iiltrale 
potnmium aiilplmle and calcinni iiltrotc> and only a 
very amall loss wus cuiischI by sour milk 1 lie aliinil 
I luiu waa sironglv altar kcsi liuwcter bv soilluin bl 
cicrbouate maauewlum aulpicatc c ale luin autphate and 
mineral watera 

OaiTigoD hus tcaUd tbe radlo-acIMu of the hot 
aprluga of ihe ryreniee by liiiineraing In their watera 
n phologrnphir film Inclosed In n tills- nf ahnninliim 
Thn film allowed nn Inipresaion ufttr a louger or 
sliorlCT Imineralnn while a aecnncl film Immersed In 
the name condltlune but Incloaed lu a tube ot lead 
rcmalued uiiaffc^lccl A very lliin alnet of lend aiif 
firew to atop the radiations of radium cii widcli pa-ca 
tliroiigli cnnipanitlvcily thick sliei la ot nlilinlnlunl 
The following px|H-rlmnnt of slnillur charntor li 
reported by an llnllan RcInnllHi Jniirnnl A pholu 
grajilik pliile -rapped In irarallliipcl itaiicr (lo exclude 
moisture) and then In black jiaper wiia pluci-cl be 
tween two pinlea of Iron 1/12 Im h thick which were 
(OBtiMl with asphalt varnish 1 he Iron plate next to 
the BsiiHlIlve film had llvi pirroncllons abonl Inch 
In diameter Thu whole icppnrntiia was suspcudcil for 
15 hours over n aprlng with the pcrforntcil piste lower 
most On being devolopcd tbe photographic plate 
ahowed Inipreaslone of the five pcrroratlons A c-nii 
trol platcj ircalecl In the aaiiie manner liiil not ex 
poacd over the spring allowc-d no liiiprc-Halnii what 

F RoUq has mack a acrlc-s of exm rluu iila 011 the 
lisrcInesH of elnel at low ti-mpernlun using a falling 
ball 2/6 locli In diameter wlilcli gave n blow of ftijout 
three tuns 1 lie metals wero In lairs iilmiil two 
Inches long and one Inch acjiiarc 'liny were plaieA 
In three rLfrlgeralliig mixtures pio-lmlng lempira 
turee of —t —112 and —dOn deg P The tempera 
tiire —4 deg P was obtained by u inlxtiire of Ire and 
ralclnni chloride the tcmperatiirn - 112 deg F hy a 
mixture of carbon dioxide snow and 95 per coni alro 
hoi Tho lowest temiierature —20(1 dip P’ was ub 
talned by a mixture of liquid oxygen and 11llrng1.11 
containing a very largo proportion of nllrogcii TIio 
experimenter lluda as ITadfleld did an Im lease In 
harduess nt sti-el Iminenied In liquid air bill llic- In 
creaio la not progreaalve, the curve of hardiiesa rising 
suddenly at —112 drg P and attaining a great height 
In liquid air Cast antimony also Increased grently 
In hardness but ccMilng had comparatively little rffnt 
upon aluminium c-opper lead tin nirkel and aoiiio 
other inetala Spring steel containing silirnn shows 
little change rhrome steel showed grenl varlniloii 
while tungsten steel venadtiim atoel molybdciuiin 
steel, snd rapid-cutting steel gained little In hardneus 
cm lieing cooled to tbe loweat lemicerature Qucuicbed 
steela galood conalderaUy In bardnesa 
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\ iiinHt rcBiittlr tmt of (bo value of a boom for tha 
I > ri iiHK or harhora aaaloat the atUck of torpedo craft 
I Of Juki been made bjr (be Britlab Admiralty In IWM 
ll]i Hiibmarlne mine flelda wbicb up to that date bad 
lx ■ I) mnlntnlnnd at the entrance to tbe prlmipal BrH 
I naval porta were abollabed and at tbe aame time 
I III Hn nnao (nrpedo—a weapon operated and directed 
rniiii (lie ehore by meana of endleaa ateel wlrea—waa 
nleo dlwarded Thcae cbaniea ware followed by tbe 
OTKaiiluttou ol mlmiaTlna and torpedo flotlllaa for 
thi local defenae of tbe porta and almoltaneonaly a 
ftrcHt deal of attention began to be paid to tbe quea- 
tion or boom defenae 

rbe lateat pattern In tbeae obatructlona adopted by 
the Hrillah Admiralty lonalitta of a number—gener¬ 
ally from Ifio to ino—of balliB of timber each about 
ten fert long tied together by four llnea of atrong 
eiHel hawnera At intervala along Ita length tbe boom 
li Btlathed to pontoone which are tbemielvei an 


Scientl^ 

through, at any raU wttbont eonUerabto damaga to 
henelt 

Of tbo trUI Itaelf tbere ia little to nay It took 
place at five o'clock in the morning of July ttth The 
(I'arret left Pertamontb harbor, and. turning reond, 
eteomed toward the boom at abont fifteen knota The 
lieutenant and quartermaater atood on the bridge and 
at the wheel reepeottvely, and ateered a oonne dl 
root for the center of the obetructlon When a bun¬ 
dled yarda dlatant aUam waa abut oC The anrround 
log pinnaeea and toga oloaed In tlia "POmt" caught 
tbe boom between two baTka—and went Ihrengh It ai 
eaally ae If It had been packthread No aboek what¬ 
ever wae felt on board and everyone—angfaw-room 
ataff and atokeri Included—remained at their poata, 
and were In fact, nnaware of the fact that tbe o|y 
BtrucUon bad been daared A glaaa of water left 
■landing on the wardroom table waa not even apIBed 
The hawaam wore cleanly cut, and the two halvea 
of the boom ewung round with the tide toward the 
ahora 



Ueatreycr a ferrvt** na ahe appeared when nppraaehlng the bourn at lb kneta epeed 


cborod to the bottom of tbe channel by beavy moo^ 
Ing chalna Bac h balk of timber la about a foot aquare 
In aectlon and la atudded with a number of atoul 
curved ateel aplkea four projecting from either end 
and othera being placed along tbe length of the balk 
at Intervale of about throe feet The object of theee 
ipikee le to prevent the ‘Jumping of tbe boom—an 
Incident whkii Ima oxiirred mure than once In ma- 
neuvere II la achieved by all movable wolghta— 
including the crew—being taken aft, thua lifting tbe 
bow of the veeaei well out of water Then, running 
nt the bimm at full apeed, the none would be puebed 
well over the edge uf the boom and the Impetua of 
the vuaao) and the eudden ruahlng of the men for 
ward again would In moat caaee prove aulllrlent to 
narry tbe ahlp aately orroea A few yean ago how 
aver a Drltleh torp^o voaael broke her bock while 
trying (p Jump a boom 

It wae of ruuree well underitood that any Teaeel 
larger tban a deetro)er could eaiily braak any boom 
yet dcvleed Tbe Hritlib Admiralty however after 
auih dleruMlon came tu the conrlnelon tbat the only 
vraaiili likely tn peiietralc the outer line of Urltlah 
port defcuicB were deatroyere and torpedo boat! llu 
eluding of roune eubmarliiea) and it waa Uiereforo 
derided to put to a practical teat the problem whether 
a veeeci of one of llieee lypoe could bunt through a 
boom uf tbo iBtcil iiattirn 

A aectlon of a boonc of the lateat dealgn waa Ihere- 


The ‘Ferret' could eenlly have prucoeded Into the 
dockyard under her own 8taaffl,*but two tuga toe* 
charge of her anti later In the day aha waa docked 
An eiamlnatlon ahowed that sbt wu quite undam 
aged The hawaen bed made a dent In her bowe 
but no pletee were aterted and ahe waa making no 
watar It la not believed that ahe wae atralnad In 
tbe OH^itent denrde, but thlp,fiu jnot b* definitely 
known until a thorough eanminatlon baa been made 

The eipsrience wae practically a repetition ol what 
occurred tn lUB when the torpedo-rmm ‘ Polyphemue" 
(barged and broke a atrong boom nt Berehnven In 
Ireland In that caae, however, tbe attacking veeaei 
waa a craft of over 3,0tHk tons, and tbe boom waa not 
eo ac lent Ifli ally conatnictad ■■ tbat teatad at Porte- 
mouth 

It la underatood tbat the Admimlly Intend to carry 
out a eeiiee of toata, with tbe object of dlicoverlng a 
really eOclent obetructlon tor harbor meutbn It la 
luggeated tbat a aerlee of wire entanglonenU, placed 
one behind the other will next be tried An waa to 
be expected, the reault of the Porlamonth trial baa 


m mit eftgM4tp4i« fui«r tv 

vAVTwmiBmBi^tAn- ' ^ 

An mentfonad In ouy last tMue» Hr. Chgtled-r. 
ard bu baen teaming to fir tba enrtlag MpHnn »» 
qulred recently by the Aeronautlo Soetety UM diOdA 
In the vlolttlty of Hlneela, L. I. Hr WlUarfi va|a 
pracUco fltghu early in Urn mornlnfi almoat dallr 'Cto 
the 14tb inatant be made a flight In (ha ttin|m ft t|Mt 
latter B of nearly five mlmrtai' dpratloa, In tbo oonitig 
or wbtnb be traveled about Uiree mtlei. The MIOif' 
Ing morning, at 6 M A. M., ba atarted oB U HW) 
near tba fair greunda at Mlneola, but. laitanA ^ 
circling over tba plain, ha drove Um manblna nbovn 
tba fair groonda aoma three mllea acroan eonntry 
Garden City At this point bo tumafi to thn left anfi 
headed for the grounda of the Ueadowbrook HoUt CIvb, 
paaalni over a group of men on tbair way to work, 
who waved their cape and cheered Pram thia potnt 
be flew toward Woetbury, ewerved to tba aowtb, agd 
croeeed tha Motor Parkway, making aaveral tama. 
He traveled to tbe ontaklrtB of BlokavlUa, whencO 
he directed bla machine atralgfat back to Hlaeeln. 
Beforo reaching the aurting point, bowavor nora^ 
thing about tha motor gave out, and the maehlna waa 
forced to deocend upon rather rough ground. Tbe 
landing waa mnda without damage, bowavor. Tha 
niaohlne was In tba air over nineteen mlnuten, and 
covered n dletance of about twelve mllea. The height 
aitalned wpa about IBO feet This la the eecond croan- 
eonntry fll^t made In tba United Btatea by any aero¬ 
plane. the flret one being tbat made by tbe Wright 
machine In its government teat on the SOtb nltlmo. 
Mr Willard traveled eomewhat farther tban did Or> 
vllle Wright and Lieut Poulole, tbough the ground 
oier which ho flew wea mnch smoother end leea 
dangeroDC In caee the machine woe obliged to etl^t 
Ttalo flight enrpaaeee any ever made by Mr Curt|an 
hlmaelf, or by Moeen. McCurdy or Baldwin In addi¬ 
tion to being a rroeaoouutry flight it la the longam 
flight yet made In tbe United Btatea by ahy machine 
other than the Wright It is prabnbla that turtbar 
exhibition flighu will bo made with this maokino by 
Willard In tbe near future 

MB ((Timaa at anEixe 

Mr Glenn H CurtlN arrived In France on tbe lltii 
til tant with hie aeroplane which was pecked in bazee. 
Tbe roacbloe was taken as peraonal baggage dlroetiy 
from Havre to Rbelme and after busying hlmaelf 
tbe following day with Its erection Mr CurUse an- 
uounced that It was almoat ready for trial Tbie wlU 
give bim a full weak In which to tone up tbo michlDf 
nnd prepare tor tbe races, which start on August 
J2nd There aeems little doubt tbat Hr Curtlie’e new 
biplane will make an excellent showing against the 
two score machine* with wbicb he wlU have to com 
pete 

T>ir TsiAi n luMT or tbs "badokck wo. 1" 
Baddeck No 1.' tbe new biplane with wblob 
Memra McCurdy and Baldwin are experlmantliig at 
Petewawa military camp ia Canada, met with an aeol- 
dent when tbe flret flight wu attempted on Angut 
13th The meoblne reared euddenly In the air and 
(Ccmcliided ew pope W ) 
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nn. Wh^ tte ImM «m nuniax imrlr at rvll ipMd Two liuuiMiit noUl tbo Ohio Riwr Uunth Chib waa 

n oboi^inwi igoMaffniWr. Madw woro itrfppod from tbo wbotl, ud tho boot wm rMchod, wbore ten minulee wore hut In Uklu on w 

' A. ttftlr jBrtobOf 4M aSaa »mda in dm Anr bii- PnMi** to tb* bonk, where the other vropelier woo extra eon of laaollne, the supply hovlna run shon. 

tnm 4n«a M« fUik watOd WltnlBlr h» • mord- P«t on. Tbs shott wo* beat •llibtur Jm in tnmt of Ctnelnnotl wos reached st l 16 46 where tbo boat 

bcaaktad perfonnanaa. Rnob a (rip eoald hardly bo tha propeUer The oeddent happened at t A. M, when and ocenpanw recelred a ronslna reception from a 

■ado tha naaal typo of W < h n»e ed motor beat, •« aldht cylindatn had been put on for a ahoit tlnu, larae crowd The run from Maysrtite to Ctnclnnatl 
aa DOlttar the anflno nor tho hull would be Ukely to «• toere appeared to bo about three feet of water Tbo wee made at the rale of 26 64 miles per hour tbs 
■and Id hodra oenUtotena rmuttg at a SOmilo oUp. «art waa made from PetUcoat Bar at 8 46 40, the fastest Iona rnn on the trip 

TW aunud fieoedt aBdaranoa race froaa Pane to tha «iine running on four cyltnderi. and no torthar Tho actoml running time for the trip from PIttabnrg 

am, to which a nnmbar of tha faatmt raoara nsaally changoa were made ontll MarletU waa raaohed at to Cinrlnnatl waa 21 hours sc mlnutea. and 86 secondn 

abauMta, to genarally roa tat atagaa, an that It toata 10 M 06, whera there wu oonaldetably mnra water whli.h le a new record b> water between them eitlea 

abretml daya and coaatoto of a few ^rU of aaveral owlw to the Ifusktognm Hirer flowing into tho Ohio This wes et an average rate per hour of 2i 26 miles, o 

hopro each. Whan thane taete are conaldered, one »t that point uioal notebls perfonnaiira for a disabled boat In lo,/ 

onp aMreototo the bold aodertahlng of the Dean Full opeed waa roalnUlned until near Rarenewood water where Iwo-fltthe of the entire diatanca wu made 
brotbets, of CInelDnatl. 0„ wbeh they attempted to >18^ mllee from PltUburg where a itop wu mada under halt power At lout len per rent additional 

nto thalr tato boat "Brer Fo* II" from Flttaborg to to replace the boUerleo. Tho boat la equipped with dtotante wu covered on this trip due to the necseelty 

CInotonaU la ana day Thia boot bad prsvloualy mada » magneto, but thle had been diubled In the etonn of rroulng and rerreulng the river in order to keep 

tba 1,61440110 trip from St Louto to Now Orleans st a on Wedneoday night, and wu out of rommlealon In Ibe rbsnnel. maneuvering which would have been 

sphad at MA mltoo aa hour and altogether bad travel From Ravenswood to fronton lOatu miles tho engine unnereeiary had there been a snoiclent stege of water 

ad over 3,0d0 nUu at a spaed of nearly 80 mllu an toll qieed eontlnuoualy, and not a single to permit running straight aheml and i ultlng the bends 

Igimr adluatmeot of any kind wu made Had It been pee- and curves In tha river Thr (rcw on thle trip was 

The ftort wu ptonaed for Snnitoy, July lOth lut, alhle to run at thlq rata of speed with tha same amount oompooed of M. B. Dean, captain, Wllltom Stevonoon. 

bat on oocount of low watsr In tbo Ohio River It wu , _ 


nooesoarlly pos t poned A danenatratlon sru given 
tbe BtnaiiTinc Amdioah npreoentotlve of the speed of 
the beat, bowovar, In a round trip to McKeesport, Fh.. 
a town 80 mllu diotonL Tbe running tims wu 39 
ulnatos ono way end 41 the other, which wu agslnit 
a alight eniTsnt. Thto wu an averngo of over 30 mllu 
OB himr FortuiBtely. within the next tbru daye there 
wu umo rain, and tbo water rou enoagh In the river 
to make poaelble tbe undertaking of the trip, although 
Only with the running of eoneldorable rtok, u 
tho followtog accoont ghowe The 

■tart wu mode from tho landing- 

of the Plttaburg lAoneh Club on 
Wadnuday evening. July 14tb. at 
T 08 86. with tbs Intention of run 
nlng thnngh the six dome to 
Roetaoater, Pa., that night, in order 
to raako ao urly otait through tha 
open river on Thnraday mornUft 
thui avoiding tha lou of Unto In, 
locking through tbeu obt locks. A 
storm enmo op after pusing 
through dent No 1, and the but 
was forced to tie up for the night 
Another itart wu mode urly 
Thatoday morning, and dam No 6, 

St Rochocter, wu retched at 
9 86 16, tbs aetui running time 
(brough the pools being at tbe nte 
of 86 mltoo per bonr 
Below the pools tho water wu 
fUnnd to be os shallow that tt wu 




• A ■ ’ 




. 




of water down from Pittsburg, there to no 
doubt whatever that tbe run could have been 
made from that city to Cincinnati In one day 
Tho performanu of tha engine on such high 
epood for goch a dlManm to ootolng short of 
remarkable, and to a triumph for the manufac. 

Bsw Tinp afowsr rta IL» tuToltac at Ugh spuis hirer of tha two^iycto engine No port of the 

eaglne hwtod up at any time, end not an ex 
naoauary to cut out funr of tbe eight eyUitoore la ploaton wu mlsesd Vanuburg, Ky wu reached at 

ordbr to reduea the speed of tho uglna to MO ^P H,, 7 18 Friday evening Tbe boat wu tied up for the 

nr oppfsgliBatoly taidf apood. Below Weltovnto, a, night, and n supply of gesollno end cylloder oil wee 

tho prtpellor umoli tho bottom of tbo river and wu taken oq A froeh itart wu made at 7 M on Bator- 

bent It wag dselded to oontinae with tba diublad day morning, and the run to Moyavllto, Ky, wu made 


Pox II to make an 
olhir attempt at a 
one-day trip from 
Fltlsbiirg to Cincln 
nail this fall when 
ibere will be a bet, 
ter Binge of water 
111 live Ohio KIvsr 
With proiior condl 
tloiis there to but 
Itttlc dciibt nf hla 
aironipllshlug tho 


Company to inittlb 
log Ita 8-cyllnder motor In a hydroplane craft that 
It Is thought will prove very speedy 

The Brer Fox 11 was planned nod assembled by 
Mr A O Dean, one of her owners and nlsu one of tbe 
oflirrre of the Fox Keversible Ussolliio Kuglne Com 
pauy at Newporl Ky She to 4n feet In length 4Vi 
feet beam end drowt about 26 Inches of water Tba 
hull to of rib HUd carvel conetructlon planked nil over 
with Vi Inch while pine and weighs without engine 
and equipment, about 626 pounds. She to built on 
racing lines, and wu designed and constructed by 
Wright brothers, of Nswport, Ky 
The power equipment oonslaU of a Fox motor rated 


propSQar tantO daspsr water was renehad, u the aotn wliboat stopping or slowing down the ongins Tho at 66 to 66 horse-powsr This ongino la unlqnc In that 
9to|)S^ oeiTtod OB th» boot bod boon dunagod on landing al Moyovtlto wao reached at 8 W 60, thus mak It bu eight cylinders of the twocycle type arranged 

tbo Mp Bp tbs firm to Plttobarg. It wu imposMbto Ing tbo MH mltoo between those dtlae In 1 16 66. and in line above an 84Iirow cranksbatt. In appeurunco 

tp mabsony uaSd until Baltoln, O, a dtotonea of 86 thto with a bent prepoltor and abaft Burh a par the motor la similar to the usual two-cycle engine lx- 

dflMi, WU mebwfl, altbgagb tbs ongins psrfonmmoo tonnanoe by a badly dtoablsd boat to truly remarkabto ceptina that the eyiindera are act farther apart to per- 

waa partoM. boat gronadad dereral ttasso, tnu- and partlcalarly whan ft la taken Into coniMeratlon mit tbe uia of wider bearlnga The cylinders 'im ail 
^ A Igaa gC enaldsraUa ttmo, tait tsrtnnaMy Itttls that while the "BFer Fox II" la dsaignsd to carry a 6 inch bore by 6 inch otreke and tho base le a sulld 
Mtojva wgbdd*. crow of Itmt (wo, aba carrtod a erww of font on tWa one-piece aluminium caating The erankahaft to <ut 

> ■^gWdtfWtoaWWWietot torttlng a»4Mlatro.Itot trip)^ aqd 86 ganou of gasoHne Inataad of tbe 86 gah from a solid ateel blUet and the throws are act to Are 

^ •****' P**"* '**■* **• ■•••*’ caiTtod the cylinders L B, | 6, 3 7 4 8 At a epoed of sno 

^ W fmr iyiMeu.warai aiad to NarfatU, » dto- At Haysvtito n tatogram wu received from Otnein- R. P M this givw 6,400 pieton osclllatloM per minute 
af tn mItoA Wduatotto W, Vm, Wu laoehOd baM aohlng that the hut’s arrival be pluned and and resnlta In wonderfully steady and eflirtont power 
Ito didlk/' Tito AIgM Wu Maat ttaned (or ms O’oleck, u the lauMb eiato of that city The one apeclal feature of this motor to the design 
^ ]^>,atod a Wbtll^ ^ t WM It lMfitod'apltoder oM wM bad Btonend n veoutton at that hour The boat wu and kteatton of an auxiliary fourth port, wbuh Ih enw 
< *!I!!**^’'*^'**S**S^ JBCUdlagly bald at MayavIBe ontn 16 41, whan the being patented Through thto port air to drawn into 

*>“ anclnnatl. 66 mllu dtotont Tho the eaplulon ehamber allghUy in advance of tin in 

ww|CtlM''f«» wMkoot ebange of «aad or ad- oomtog ebarga of goo, and this ngeetloa of air sccom 
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pliiheii tk« donbi* purpoM o( expellliiR the burned gM 
without wut* of fool oad Iwvlng pore air In tbe 
explualon cbainber laitnul of vltlatod fpw 

rbeae fourth porU tan all be operated togotber by 
meant of a lever, and when opened, reault lo a marked 
ImreuM In both power and apeed Hlghtenelon Ignl 
lion by meena of two dletrlbutore and two rotla la em 
ployed [,aibrli allon la effectually aecompllahed by a 
force-feed ayatem Into tbe Joumala and by a apray 
taken by the Incoming gaa to the wriat pIna, connecting 
rode and platona A rlnUh of tbe eelf locking type la 
ueed but no reveralug gear la required, aluce the motor 
la readily reveralble 

Ah la tuMoniory with boata of Ihia typo the eafaauata 
are open and eatond oeveral feet above the aldea of 
the beet Theue exhauafa are 2'4 Inchea In dinmetor 

Iho motor drlvea a 22lDib diameter 14 Inch pitih 
wheel at from 7 jn lo 800 R I> M with chbp and In 
abort teet runa has turned Ibis wheel at from 8in to 
820 n P M In the Pittsburg pools giving u apeed In 
excess of 10 miles per hour In the alight current of 
Ihimo poola On llie run from Flltaburg down the Ohio 
to CliKlnnatl the enalne kept up a aleady speed uf 
from 7r,u to 77ri R P M without forcing and main 
laliied this epeed for hours nt n time without per 
cepllblu healliiB nils speed could be maintained easily 
for un BUI Ire day nr even more were the stage of 
water a ilHi li iil lo permit Ibo boat to run at such 
aiHKd In sRfeiv 

In ibe Min lo t'liiclniiatl, four gasnlloe tanka were 
lurried two rear liihiilar tanka In the alem each hnv 
Ing a laiiuclly of 10 gallons one 3d-gallnn lank under 
till nest one lu gallon tank In front of Itao oeat and 
one 'V-gallon (.ravlly feed tank direitly over Ibe dOgnl 
Ion lank making a tola! inpui ll> of Kl galluiiM for lung 
runs The tanka all feed Into the h-gollon gravity tank 
o hand pressure pump fon Ing the I'ontenls of the 
lowir onus to this gravity lank Ilesldoa an Individual 
turburelcr for each ly Under the trsnsfer pipes of emh 
pair of lyllndem ure I'ouneeted lo a omodiI carbiirelcr 
So that there arc no less than 12 larbureters usod un 
thii cugini 

Bawsl on riilod powir Ui< motor lu the ‘ Dr'er Fox 
tl eunaumea appruximali ly I 1 pints of gaaollue |ter 
horas-power hour but the i iiglnn unquostloiiahly de¬ 
livers inuro than Its rnllnK no that on odual wheel 
perrorniunie turning u 22lnih dininelur 44 Inch pltih 
wheel ««u R P M It Is very iloee lo n pint per home 
power hour 

The boat has ii capoilty of 14 gallons of <y Under 
oil In iHiiks She is designed lo carry two men aver 
aging alMnil iVt iwnnds oiuh and lO gallons, nr nlmut 
24(1 iMxinds of gasoline On lha tilp from Pittsburg 
to Clnilnnnll she uirrled tour men whose combined 
weight WHS liTli pounds and 85 gsllons of gaaollue, 
weighing uppruxliiiiitely OHfl iwnnds or h total of 1270 
poiiiula HgalnM EiFiO pounds whlih la her lattmated 
capadty when speeding 


rh« « arrenl Hupplemewl, 

'Ibe oianliig HriUlo of the lurrenl Si 111 tMcnr No 
ITbl Is devilled to a disi iissloii of the wonderful 
hraokfurt Aeronautlral Rxposltlon which hoe been 
opened w llli sui h Hiii i usH In tlennony Kxcellent views 
it tbi exIilbllB aiciiinpany the text Mr R K I-akoa 
viliniiHllvi nnd InMlriiillic arllele on the oxhydric 
prmess of iiitllng inilals Is continued Mr Newton 
M right ikplHlna liiiw the else of gas nnd oil engine 
lylinders niuy be iliteniiliied It Is n lurloiui fait 
I but luHiiy of (be iiiurhlfH eiiiployeil by I he Komnns 
(<reeks siid i ven HgypI lulls an those must highly 
laliiiul by (he nnliKeits nnd builders nt the present 
t<iiie Marbles nnd iitlier rieiornlivc nioncn from llie 
lileiillinl lot a mils whlih wen nought by thi anilents 
wllh so iiiuih inn lire now lo lie seen In most flue 
iiiudcrn ImlldInKS In London nnd other clllrs This 
whole Hiibjot of snilont mncbles nnd niii lent marble 
iluarrliH conslItnles (he nuhjcit of un article by Mary 
W Poriir (> Ihihsleln iuiitrlbiitcs a wonderfully 
Ineliiii Mil irtlili un kloMCigiir nnd Its linen Tbs cx 
IHrlineiiliil iildeiiii In supiiorL of llic ntuinli liypolbe- 
His Is Hii forth by II 1 hnnfcid Marla Pnrloa s mono¬ 
graph oil rniinhig nnd prcstrvlng fruit Is i-ontlnued 
IntereMilng ehilrirni notes nre those entttled How 
lo Join Meilrli Wins nnd The Kgner Hoimftrom 
relephoiii Apparatus It Is aometlmea ueeSMary 
when dislgnlng ImlldlngH or other worka to conitnict 
models In order lo explain liltrliate points more 
clenrly than inn be shown In drawings How this la 
done Mr BUiilev t' Bailey explalna Improved deep- 
sea sounding nppaiutus is distrlbed by Cspt B Moll 
A report of the Sixth Poiiferenie of the International 
Commlselon of Meieorology Is piibltabed A calendar 
good from I'm (o 11)52 In nut the least lutercntlng tea- 
tare of this lasuo 


From the returns compiled by IJoyd’s RegtoUr of 
Shipping It appenm that excluding warsbipg, there 
were SOS vesoela of 745 qua tone gross under eonotme- 
llon In the riiltod Kingdom at the cloee of the iiaarter 
pnded June JVlh, 1808. 


<S,0weftp0n&9ntt* 

m mnnsB off oom amoiroi« 

To the Bdltor of the auxHTina Amwoaw 
T he difficulty that some of your eoneapondenta 
have with the ouieatral puzxle la in disregarding the 
marriage and Intennarriage of distant relatives 
7'bui If one of B ■ grandparents on bis mother’s side 
wen couain to one of bla grandparents on hie father a 
aide, B would have only 14 great-great-grandperenta 
Tbe one dlvergeut serlaa would be extinguished and 
the number of hla encealors In any one generation 
would be 8 w _ gw- < if. Instead, two of bis eight 
great-grandparents were cousins the formula would 
be fur any gonerailon a*—Sa-n if there were two 
netn ut rattslns ntnung hla great gnnilparentB the 
formula would bo 3» - 2 (8»-‘), eto 

When wo consider that our ani-Mtors for hundreds 
and Ihousanris of yeaiw lived In small and more or 
less Isolated villages and cammunltles and that fami 
lies of as many an ten or twelve children were not 
iioconiiuan, we lan one that could we trace all lines 
of doHient of any oue poraoii we would And them con 
ntantly running Into eanh other and merging Into 
common ancostors. Tbua In the fifteenth gonerailon 
we might traie desi-vnt from two parents through 
any one or through all of their twolve children And 
If ihe blood of these thildrau had cuiumtnglcd at other 
tlmci In the line of descent, os it must at least In 
HU Isuloted lommunlty, two pornona In the flfteonth 
generation might repreecnt a hundred nr even sev 
eral thousand of Us theoretical ancestors 
Nora Springs, Iowa. W A BcKnKH 


THVlfDgXiTOKKI 

To the Editor of the S< irMiric Auksiiam 
T he explanation of thunderstoniis ordinarily given 
Ih that clouds ere formed of minute partklce of rools- 
liire, eatii having un ileilrlc charge on Its surface 
These partli lea Hhgloinernte In drops of rain and 
tliclr elcitrli chargea spread over the aurfaie of lha 
ilropa with n rosuKIng greater electric density be- 
i-ause the surface of a drop Is much loss In extent 
than the aggregala of the aurraccs of all tbe {(articles 
of whh h It la mode tbe int resse In surface being 
proportional to tho aquaro of the diameter, when the 
Increase In volume la proportional to tbe cube of tho 
Olsnicter For liislan<e tbe clettrli potential (dp 
pending on the electric donally on Its surface) of a 
drop of rain % of an Inch In dlnmet.r will bo 125 
\ lilts. If It Is formed of parllchs 1/1,000 inch In dlam 
cter whose potential Is one volt 



iilr acting ai a dieleclrli, elntrlfy eaih other by Influ 
once, the resulting Influence at the center of the 
(loud being an ononnona elecirootatlo atralo, which 
Is relieved by lightning 

This simple explanation Is that gecerm ' given In 
the lecture room hut la not aulllilent to explain th» 
ihunderatorms without rain frequent on tbe West 
ern plains In hot dry weather The writer has ob¬ 
served many In northwest Taxao. One'day at noon 
I was resting In my house, when I was startled by 
u oudden clap of thunder followed by others. I bad 
not seen a sign of a clond a few minutes before when 
coming home Stepping out doors, t saw toward the 
xrnith a vetr thin yeHowieb clond somewhat broken, 
from which emerged the thundering No lightning 
could bo sseo, the glsrs of the sun tbroagli that misty 
cloud being too intense. From Its rapid motion and 
tho distinetnssi of the eUps of thunder I Judged 
that It could not he very high Tbia phenomenon 
lasted about three minutes and vantsbed 


(o lost uittf ^ut tini hgnn Mqrs smiHt < 
tho day there sn oeeastoiial iiadtsS sf fetsksi, 
no contlnooua wind in « esrtolB dlreetlog. 

ThM condition of wsgtheS mgy Mt withput rtbl 
for two or three wasksb end Is geiMfsBy foDowsd hqr 
a atubbom drought, with s maoky oppsn m ties of the 
aky and very little or no dew la the atoniag. The 
absence of rein, tbs small olis the eloada and 
iheir dlaphone, sniaeaosiit sppsorgaott, ladlegts that 
other ageoeJes besides those SBSaUeaad hi the Isetnrs 
room are sctlre for the preaenos of eleetrto pofsatlals 
widely differing in a dry thoaderstotu 

Obaervatlons have shown that the etsotrle poteatUI 
of tbe sir inoreoaes with Ihs distance from the ground. 
Now suppose that a portion of the upper atmoqihers 
be brought near a portion of the nether atmosphere 
within B medium like mist, where sleetrUcatlon by 
Influence con take piece, the reqnlaltee (or an stop 
trie discharge ere present and apply to dry thunder¬ 
storms. They occur when atmoepberle conditions ore 
favorable for caoslng local aacendtag enrrenta of warm 
sir with a small quantity of aqneeua vapor to on ele¬ 
vation where they meet a cold current, wboee cooling 
rffecte contract the hot olr and condenae the vepor it 
contains, creating a vacuum that sucks the air from 
tbe highly electrified upper atmosphere aa ahown In 
Fig 1 where 0 la a worm aacendtng ourrent, 0 li 
the Initial cooling current (which bos disappeared), 
O Is tbe descending current and E tbe cloud farmed 
by tbe condensation of the vapor in the ascending 
current S 

From the absence of rumbling thunder the sleotric 
(ilwhargse seem to be conflned within each eeperats 
I loud sod originate mainly from differencaa of putsn- 
tlsl brought from different straU In tbe atmosphere 

The ordlnery Ibuoderstorms with rsln happen also 
when atmospheric conditions cause ascending currents 
of warm air containing aqueons vspor. There Is low 
barometer end a preceding period of calm high tem¬ 
perature, the cloude are cumuli and pile very hlgta 
np, eepeclally tor hetletonns 

When rain is brought by a wind that hoi been 
blowing for a few hours or days In the some dlrep 
tion the clouds are of the nimbus olssa, they ovsN 
cast tbs whole sky, and thoVa- tlm drops of rain 
may be large there Is no appreciable thunder mad 
lightning tbe e1e< trio potential being too uniformly 
distributed throughout tbe cloud. 

Pittsfield, Moss Uanar Omso. 


TRX XfffffeCT Off POLAX OPUXan ox OOLff fflBBAX 
ffLAffnOX 

To the Rditor of the S< irvmric AMcaiCAk 

It was announced some time ago that very lDteres^ 
liig communIcsiloDS were to be published shortly from 
tbe pen of Prof Fritbjof Nansen and osslsunta upon 
the moet recent rrsuHa of the Inreatlgatlona which 
bare been carried on for a series of years with a risw 
Id ascertaining tbe Influence which the water in tbs 
polar currents baa upon the water In the Gulf Stream 
In tbe way of creating very favorable conditions of 
existence In tbe latter Tor plankton and blgber marine 
life 

The rceiilts may bo shortly sammed up thus From 
the Invest Igatlnue carried on during the “Fram's" 
voyage bi roos the north polar tauiln It hoa been proved 
conclusively that In the polar water which Is protected 
by a thick layer of Ice from the Influence of light, 
accumulate matters which have a fertilising effect 
upon the vegetable life In the open eea and which In 
the cold, dark polar water are not need The polar 
haain Is like a large tract of fallow land In which 
fertilising matters accumulate withont being used 
Tbe warm water In tbe Quit Btroam on the contrary, 
V hen reaching the northern part of the Atlantic la 
desert water so to say ft has been need up and 
contolne only scanty meana of subslstancs for luy oai- 
nial life 

The more polar water that sets In and mixes with 
lbs warm water In the Gulf Stream the ntora luxiirt- 
ont seems to be the growth of plankton nnd higher 
marine life It Is tbs cause of- colder summers In 
Uorthem Snrope, but tbs flsbsrlss seem to be better 
In proportion 

The reaulU of theee inveatlgetions, of which only 
a etioit emumary Is Juat publUied In tbe press, will 
be issued In book form, end aeem to open up pre» 
poets of onr being able Jo foretell good or poor Beh- 
erlaa ai,4 to explain many interesting pheaemgaa 
which ee-m to he dependant upon the tempsretnis 
In the BOrtbera part of tbs Gulf Btraom 
Christiania. Norway J A UOnam. 


The oppeannoe of that cloud wu nnusuol (or a 
dry thunderotona Ordinarily, la iUcb ooonrrencM 
there ore Mverol ecattered maali white cloude, em¬ 
bryo rurouti in ahops but dlepbone, they look “dry,” 


BmWtng rubber 
cbA Is produced by mlx'ng {mans, I 


ground They gjppear sad vaaiih with atore or less 
ah«rp thundere aMMlngly at a high etsvatloa. Ida 
lightning can bs ossa because of Uw eunphlha through 
them. TIISM eMetrk (ttsehsrtas hsgla aboat bosh. 
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Scientific Anglican 
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In 1106 escnTnUona in th« ialnnd of IMon wara ba- 
gim on an axtanalva aonla, owing to tbe llbarnlltjr of 
the'Doc da Loubnt, who daoldad to naka an annual 
gia to tha antarpriso of tIO 000 In order that tha work 
eoold bn carriad on in a manner which la luatlfled by 
tha great Importance of the ilta Tha work la carried 
on by tha French School of Athena and M Homolla, 
whoae connection with tha axcaratlona at Delphi wa 
baye already had occaalon to note, directed the flrit 
part of the entarprlae Since then It baa bean carried 
on by hla aueceaaor M Holleaux and varioua archs- 
ologiata of tbe French Bohoot Bacauaa of the great 
number of diacorerlee which- have been made at Delon 
the archeological world la much Indebted to tbe action 
which the Due de Loubat took In aiding tbd etcavar 
tlon work 

From an early period going beck to the eighth cen 
tury B. C Deloa woa a center of tha worahlp of 
Apollo who had a celebrated eanctiiary on tbe Inland 
After paailng iui.jagh many political vlclaattudea, 
IMloa aaa complelaly raraged by the artuy of Mltbrl 
datea. Ita moat llourlahlog period appeara to have 
been In the third century U C 

Since Deloa waa a rallgloua aa well as a coimnen lal 
center It la hwt natuml that we ahould find remalna 
both of earioua tmplea and alto of exteuaWe bnlldlnga 
nnch aa etorehousea and wbarvea In geueral, we may 
liken the ilte of Deloa to Pompeii, bectuae It la covered 
with ranalna of public and private buUdlngi But 
naturally It la far anperlur to Pompeii In the artistic 
chareitiir of the struiturea and other remains, for 
here Is represented a nouriahlng period of Greek art 
thla reason tbe excavntlona at Deloa are of eepe- 
clal Interest and the remalna have a high artistic 
valua On tha one hand we have spedmena of aculp- 
tura which belong to tha principal e^ha. Thera are 
also extensive ranalna of architectural forma columna 
eta Not the least lu Importance are tbe fragraenta of 
mural decorations which are found In varlona places 
While these are not In so good a aUta of preaervatlon 
as thoae of Pompeii they give a clear Idea of the decora¬ 
tive borders friexea and large wail paintings that 
adorned the larger dwelling houees of Deloa Hosalcs 
of brilliant oolora are also found and soma of these 
are In a good stale of preservation 

Tha excavation work la carriad on with a view to 
clearing as much aa poaalbla the atreete and adiflees 
of the alia In the quarter of tbe port, very extensive 
wbarvea have been disclosed as well aa largn quays 
and storebonaea, evidences of considerable oommcrclal 
activity It la evident from their extent that Delos 
waa one of the moat Important commercial ports of tbe 
srcfhipalago 

Aa regards tha work which has bean undertaken at 
Delna alnea 1*03, the year when tha Due da Loubat 
oama to the aid of tha enterpriaa It is one of tha 
most oooildarable to ba carried out In Oraeoe, so far 
as the amount of material la concerned This Is no 
Um than 60,000 cubic yards of earth annually Aa 
tha Vtrious walls ware brought to light they were ran 
solldstad to keep them together and efforts weiw mads 
to prese r ve the stnceo docoratlons and mntal paint 
In^ Tlia sppaamneo of the paintings, mosaics, and 
varions dseorattra moHff is shown fa a ooUactlon of 
wmteroelor drawln|s vthleh wara made on the oot 
by two artists b«<m|tliig to ths skpsdltlaii 

Among tha ^pOlpU wbfeh have bam aaplorad np to 
tw prasaat ara'da facrod Molosaiwa ta- which was tbe 
(saving aaactuary Of^DMds, atao the qnartar of the 
Theater Near th« InelosiH* is the merad lake, a 
asmll body of One ti tha moot marhabla 

finds Jo a tomb bsUoglng to the htyoaaaan epoch, to 
wbMi wa soar ssalgg a dote betweoa i&e tia|t(h and 


, « Wfi a «h y> 6* grtdsOlf'-Wafc anp afimtw 


In tha study of thla epoch A great tarrare or esplan¬ 
ade was uncovered near the eaaUuary Here wero 
found five uoloeaal Ilona which were eat up In a range 
and spaced at equal dlataac-es apart along tbe terrace 
One of our engravings ahows the appearaui-e of tbia 
alts and anotber one represents one of tbe Ilona show 
Ing tbe considerable ai^ and also tbe great antiquity 
of the spedmena They rank In data after the above- 
mentioned tomb, and from their archaic charortar we 
may place them In the seventh century B C M Salo¬ 
mon Kelnach however, conalders that tha group of 
Ilona may have bean offered to tha lam tuary by Croe- 
Biia King of L^dta fabled for hla rlcbea He baaee 
bla theory on the fart that Herodotus statea that 
Croesui had offend a maHlve gold lion to tha temple 
of Delphi haring a weight of ten talents tha lion be¬ 
ing the ancestral sign of tha kings family It la poa¬ 
albla, therefore that the group at Delos may have 
come from tha some source and this would place them 
In the sixth century 

Oomlng to the remains of a later epoch we And a 
street which led from the tWter lo the saoituary a 
very narrow street only live feet wide It waa bor 
dered with amall houaea and ahopa and must have 
bean much frequented 

Aa to tha geueral character of tbe exiavatloua at 
Delos as they appear at tha proseut time one of the 
occraipanylng views will give a good Idea of the ex 
tent of the work It wlU be obaervud that It c-overs 
a very wide 01*00. Like modern buildings In some 
countrlee the dwellings of Delos consist of a cen 
tral court surrounded by a portico with columns open 
lug Into which were the varlotis rooms of the Imlldlng 
Some of the columns In this and other structures of s 
like charseter are In a good state of proeervatlon 
and the walb In some cases oro high The remains 
allglitly reteinble tbe dwelling houses at Pompeii Une 
of the dwellings, which has a conaldarable Interest la 
similar to the above and Is known on tbe "villa of 
Cleopatra ” Here the portico la upheld by falgb Doric 
columoa There were found here tbe atutuea of the 
owners of tbe villa, Dtoscoiirides and bla wife (neo- 
palra (who boa of ooiirse no relation lo the Queen of 
Kgypt) The loUer sUtur which la shown here Is In 
a good stale of proeervatlon although the head Is un 
fortunately missing. An inscription on the statue 
lelates that Cleopatra, native of the town of Myrrhin 
onto In AUtco, exoouted the etatne of her hiisbend 
which la the accompanying one and that he blmsclf 
had offered two sliver tripods to the temple of Apollo 
Aa the Inscription beers the name of the archon Tlmar 
chos, we are able to fix the data of the atatuc In the 
aseond century B C The draped statue retains some 
of the obaracterlstles of the gnnd epoch In Its treat- 


A nw AfnioATtoff OP TU pimo nix. 

ST TSB esKSM ousnsrosDBST or Tea m irsTira sesaicsa 

A reffltrkobla diving bell or portable caisson has 
recently b<M constructed for tha German Navy Do- 
paitment for dee In the deepening of the harbor of Ita 
naval bask ht Taingtau Tha remarkable featurea are 
not M much ttaoea of tbe bell Iteolf bat of ita con 
nactlon with the Imposing structure above water 
shown In our frontlaplece, the whole making a com 
Plata and getf-oontalnad unit for excavating to a maxi- 
mom'depth of 16 mstara below w«ar level 
Two .mmlpqns, each 16 6 inatars long 6 8 maters 
wida ■ofi * iJfflSle.'* <l«9Ib rigidly braced together 
bow and atom fori'.Ing between them a well Into 
which the diving ball may bo completely withdrawn 
from tha water > Upon tbs deck of the joined pon 
toons la aractad the suparatnictura, from which the 
divine ball la suapanded and operated constating prln- 
rlpallp ti ranwnlional I-beams and anglea- 
■Ae dlvtpff hall te bnllt of abeet Iron nxtarnally 
hTgeadt 6BA ta M maUn long, i mstara whia, and 2Vk 


meters high Kxteadlng upward fn-m the top of It 
are three teleacoplr ahafia, two fur the hulstlug of 
tbe excavated material each 80 Lcntlmeters In dlom 
eler, through wblib a bucket iif 1 ton raparlty can 
pnsa, unit one of 1 motor diameter for the workmen 
Each of these bi provided with suih an sir lock 
ns Is now familiar In conncitinu with tunnel and 
foundation work In New \ork and elsewhere In which 
as workmen enter ths air pressure Is (.radiially raised 
from that of the atmosphere to that required to ex 
dude water sud mud from the Interior of the cais¬ 
son being similarly reduced for those ascending from 
work The sir locks of the spoil shafts sre IdeiitiLSl 
but the air may be compressed or exhausted lumh 
more rapidly in the hoisting of burkets of excavated 
material the gradual Lhango of preusuir being nocee- 
ssry lu the case of men only as a pre< anttou against 
i-alsBon disease 

The hell Is suspendod by four sets of rhalo tackle, 
one St each corner wliUh are mounted on opposite 
ends of two shafts on the operating platform of tho 
snperstruiture driven slmiiltaueoiisly by an electric 
motor when It Is desired lo mine or lowir the bell 

Higher platforms tarry two craaos which receive 
the buckets of excavated material from the top of tbe 
spoil shafts and deliver them Into mows alongside 
01 however desired the iniiiex also being oloitricslly 
driven ns are the winihes Inside the spoil shaft for 
holsUng the huikets from the Inlirlur of the bell 
One muD on the plalforni at tho tup of each of the 
latter can hoist the hiicktl with the winch detach 
It, and hook It onto the irane and vhe rerso and 
also raise ami lower the Itell hb desired Two more 
operators for Iho trams shove are required 

On the deck are three lumpressors supplying tho 
nereesery air pressure to the Interior of the hall 
power for the whole equipimiil Is Ing supplied from 
a stationary plant on shore Both tin snperstruiture 
oml the Interior of the Is II are electrically lighted 
and comiimnli ntlon la nmluValued helwet-n them slid 
from either to the shore b) lelephum Quarters for 
the crew are pruvliliil In tha Interior of the pontoons 

The doalgii of the auperstruiture permlls of con 
tlnuuiw oiHirallon Is-liig carried on Indepandmitly of 
the varying height of the iKiiituons clue lo rise and fall 
of tides. 


THX run OBOu-couifThT ruoET or tbi 
AUOI fAVTIO lOOUTT’a BiriAlB 

(Cotu-Iiirfi if [rum fnnn, /-'( ) 

fell backward breaking the rudder nicd propeller and 
dnmuglug the running gear Mr Met iirdj the Hvl 
alor woe unhurt and tha Liiglnc was not damaged 
Tha BTC Ideal la aald lo have been dm in the engine 
being placed too far to the rear The maibliie will 
be ropalrud In about a week when further tllkhta will 
hi attempted 

U HOHUIHH BFconci ri roiiT 
Ae reeoid onduraoco flight of 3 hours and 
minutes In France mentioned In our last Issue was 
wrongly attributed to M Gaudart Thla flight waa 
ncado by M Roger Sommer with n l-arman-lyist hi 
plane and althongh unoflic lal It Is prolsibly the long 
eat ever made with an aeroplane 


In an article appearing In tbe American Mac hinift 
on annealing high-speed ateel the author states tx 
perimenta have been larrled cm looking to electrU-al 
annealing and to bright annealing by Immersion lo a 
bath of tnilble metallic salts somewhat after the man 
ncr of tha barlum-ehloride procesi for hardening Mod 
orataly surceaatui reaulta have In some caaea been ob¬ 
tained, but tha methods ore not as yet siifflc U iitiy 
devaloM for eommehlal uoc The two methods Imie 
also been combined with roeults apparent l> gooct the 
■alts batb being heated by the passage Ibcocigh It of 
a iow-tanalon electric current 








SclwitiOc American 
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OOVJUIUTUUII Of TBS nABBTI. 


1 li» iiiirpow or thiN &rtlrle Ui to trust of only that 
rut) I cif Ltao ^noral giibjeot of pluwtUT conflBuratloo 
li rrlaliR lo a louparlMun of the ptaneta when they 
hiiM I hr hHiiir riKbt anrenalon, L e, when they are 
on ihr Hnino coloatial meridian 
sli. lonJiiiKtlouB of the planeta on or di^rlnt the 
hiKr bnir of the preeent year One llloiaraUOQ Is a 
plot of the orbits of the terrostrlal planets, showing 
the positions of the earth and of Iho planets at each 
conjunction The other shows the apparent diameters 
auU phuMtHi magiilfletl Tn order to compare the flg 
tires they are all drawn to the same eiale The ap- 
puronl dlslnnic between the pianete at each conjunc 
tioii however laiinot be represented on this stale h» 
cnitiie the flKur'a would bo ih iiarated by a mnaHiiretnent Mnuiry 
v-hlih woubi rail bcjoiid the llnilU of the drawing, 
but the distance seen by the naked eye. Is given In 
the text The date of coiiJiincLIon Is Washington mean 
time. 


Jul) 23d nil The dlHianie bolwetm the planets la 
a llftle niori Ihiiii twlie tho moon a diameter which 
Btibleiiils an auKh of abniit tj deg Neptune's diameter 
Is iieaily oirviii end one-half times the diameter of 
Mircury (-= Itmin/^nin) At this date Nepliinoa dls- 
Inme from the Mrlh wae about thirty-one times Ihe 
iiicBii dlstniKC between the earth snd the sun (a30 9 
>92 9 million miles), while Mermry’s dUtsnre was 
only one and one-flflh times this unit tJ=:l 195 X 92 9 
nillllon miles) The apparent diameter of a planet la 
proportioned to Its fnto diameter and liivirsely os Its 
dlstanre front the earth The result of a simple com 
piilBtlon shows that Mercury eubtonded a very much 
larger aiiglu than Neplune 
The plot allows that the planets are morning stars 
ltd that Meriiiry's phase la glbboits. In this and In 
the Illustrations which follow, the arrow drawn with 
the full line show! the direction of the planet aa seen 
from the sun, and that drawn with the dash line aa It 
Is anon from the earth On amount of the great dls- 


Sdentiflo AoMrtMi 

the two ploneU Is nearly sis And a half tlrass ths 
moon's dlsmeter Tlie great dUterenee between the 
eunatnrlBl and polar diameters of Batnm la very aip- 
parent Although Jupiter’s dlsmstsr is scarcaly one 
and three^iIxteenthB times that of Return, the diam¬ 
eter of the latter Is very much reduced on acoonnt of 
Its greater distance from ths earth. 


Tiili 


la Idio. 

What promlsea to be a unlqua event in Intsr- 
natlonal commerce will take place under dlntlngnlshsd 
ouspices In Germany a capital next year 

In a recently erected permanent expoeltlon bnlldlng 
known os Ibe Exposition Palace near the Zoological 
Gardens. In tho beat section of Berlin, an exposition 


ntasas, and Avon death, ayi Aortst h nss cannB hy s«f- 
lug natorsl honey, free hpm all a^nltsratlona. ths 
writer Is not a#are that any fatal oaass bf pohsHiIng 
have occurred In Shutipe. Theiy are reported exclnalTS- 
ly from America and Aslfc Abnost All oaass are eawisd 
by the use of honey derived from the flewan of pIsAts 


and Brtpaceai) The matter is sqntswhat p 



example, the American cased, which'are httrtbbtad to 
Anlawta oagseNfoilo add X tati/otla, are only twO In 
number, elthon^ t^eae plants are common In Ansrloa 
Even In Enr^ illness la somaUmes produced by sat¬ 
ing honey I have mysSit wlbulnsed ssireml mild caaea, 
one of which appenn to throw somo light upon the 
sublecL Soma children, who Vera watching thslr 
teacher cleaning honeycomb, seked him tbs nature of 
the dark sad acrid pside with which some of tits calls 
were flllsd Ths tMi<h|t^«xpla1ned that this das bet 
bread The ohildipti asked It It was flt to eat, and 
the tmeher oareRualy AniWsrsd, "yea.'* The children 
ate the baa bread freely despite Its nnplsaanni taatab 


of Apierlean prodnots excinalvely. among which toola 
aud machinery wilt form an Important part, will be 
held during the montha of April, Hay, and June, 
under the patronage of Prinoe Henry of Prasria 
This exposition is designed to atlmnlate and 
alrengthen our trade with Germany a trade the Im 
portame of which may be gaged from the atalemeut 
that Germany bought nearly |277,0O0,000 worth of 
Huode from the United States In 19011 nod Is Amerlm’n 
BCHiond beat onatomor Prominent men on both aldea 
of the Atlautlo will co-operate to make the under- 


The reader denbtleae knpWa |hht'beea flU certain 
cells partly with polled which la ni t es anr y food fee 
the devstopment of the'yoodg btes, aa It contains alli» 
nienolda, while honey centolna only oarbohydratsA,^ 
This pollen la known aa boe broad It la uanally 
stored In cerUln apeclAI groups of cella, which 0)0’ ha 
eaaily aaparated from the honey nulla. SomaObiaA 
however, the bee keeper, to hla diegnat, SndS In the 
honeycomb. Intermingled with'the honey cells, many 
cells which contain pollen Often the lower part at a 
cell Is filled with pollen, and the upper part with 
honey In the case above cited, ths poisoning tgfis 
evidently due to the pollen, for persona who ate the 
honey from which the bee bread bad been removed 
experienced no ill effects. I know, from personal ex- 
perieove, that tho eating of honeycomb which contains 
bee bread often produces unplooeont nymptome and 





Scientific Ameiican 


A mnm ta fen i 


Uaar inyinUoiia Imn ne<ni& fw Um t*!** mmcnat to rallev« 

npMc titimlMlim of hMdmlUnft dnwmo, and itop 

plioKwniiiw. iMontotia tha«4dk Ow be, oMrtr all of - 

thaM davloaa bare nbwr pawii l Um asparlttaatal ataf*. i. em r nt 

vhteb elrcvtoataneo la parUjr doa to tlw aatraordlnair Oamant la mad< 
iMialtliaiiWi and eoii^lieatad oonatrucUon of tba meoh matbodi Among 
aniam amptoxad. Tha main difBeiUty ipat with Is aolv- log 
log thia IntaraaUsg proMam. howavar, Uaa in tba Canaria Proceaa 
maaaa of obtaining and maintaining a parreet agraa- 

ment batvaan tba working of the tranamlttlng and - 

naahlng aUtlona. in fast, an aarnrata raproduotlon 
cannot bo obtalnod aaeapt by canalng tdantlcal parU 
of tha original and raprodncad pirturaa to poaa at 
aqnal ttanaa In front of a glran point On tha other 
band, the two pIMnra rolleri ahonld perform thair re- 
■pacUra moUona la equal Interrala of Uma 

Tbaaa dUBcuUlaa, It la claimed are aacceaafally 
orarooma by tba ‘taleautocoplat ” an apparatua recent 
ly Inrantad by Lanrent Bdmat and oonatnirted by P 
Dvaratat and E. Roger of Parla Moraorer the ma 
china la well adapted for the tranimlaalon of mnrical 
notes, shorthand recorde, prtnla and—a matter of espe¬ 
cial Importance for the criminal police—sicatohes or 
anthropometriral data 

The roller used at the tranamlttlng station baa a 
larger diameter than the receiving roller A motor 
which requires no superintendence Is used to actuate 
both Different in diameter and accordingly different 
In peripheral area, the rollere, nevertheleas, reproduce a 
picture esBctly the eUa of the original 

On tha smaller roller of the transmitter Irepre- - 

sented In Fig 1) Is wound a meUl foil on which the ll»,i,_View of t 

picture to be transmitted Ic drawn or printed The ‘jJ aonearanot 

style which touches thle foil eervee to throw Into the 

circuit the current Impulses that will reproduce the 

picture Whenever a condoctlng portion of the metal uf lime niade fron 

foil Is struck the circuit Is cloaed, and on passing over vided with a stir 

an Ink-coated portion the circuit la opened droue lime (CaO) 

On the larger roller (at the receiving station slml slag 
lar to Fig l) la wound a sheot of carbon paper and Collosseus Froci 
upon this a sheet of ordinary paper Assuming (he ed with eolntlone 

difference In the peiipberal areas of Ihe two rollers to aluminium. The 

ha Ml the reproduction of the original plitiire on the structure of the i 


rastad by tbs armature atriking the peg until the Saape Aw BeaMviBg spe«a. 

large roller (which tuma at a corraapondbigly lower Idany soaps sold ea spot removera are ordinary oooo^ 
weed), by Interrupting the circuit, allows the electro- nut oil soaps, and mmove only the spota which ar# 

magnet to relieve its armature and accordingly the prepared for the purpose by tbe vi 


Canaris Proceea—The slag is grannUted in a n 



ifl niade from freshly-slaked Ume In a vessel pre- 
wlth a stirrer Two parte by weight of anhy 
lime (CaO) are employed for oath lon parts of 


ample, spots made by daubing cotton goods with a 
mixture of tar and olIi] urn be removed with pure 
ester and completely disappear when washed with 
ordinary soap True spot romovlug soaps contain ox 
gall aiitl turpentine which can be delected by thalr 
characteristic and powerful otiotu, even If the soaps 
are Bceuled 

A good spot removing soap may be made bv mixing 
20 parts by weight of good hard white soap In very 
small pieces with 8 parts of watir and 12 parts of ox 
gall The mixture Is allowed to stand over night and 
Is then heated gently until solution Is luinplete The 
healing is continued a little longer In order to evnfior- 
ale some of the water and 'a part of oil of turpentine 
and 14 part of twnxlne ore stirred In sfU-r the vessel 
has been removed from the (Ire The still liquid soap 
Is then eiduruil with a llille ullminarliie green dis¬ 
solved In ammonia, and Is poured Into niulds which 
are at once covered 

The following process Is also retnmmenderi but ft 
requtrss aome care as the soap Is easily separated by 
agitation, eapeclally If the ox gtO le not freah In a 
vessel healed on a water bath 28 parta by weight of 
cucoanut oil are thoroughly Incorporated with G parta 
of talc or fullers earth Vld part of brilliant green 
and I/CO part of ultramarine green The mixture Is 
allowed to tool to 90 deg F 11 parts by weight of 
Ije of a strength of 38 Baumd ore then added and, 
after saponlflcatlnn la completed G parts of ox gall are 
stirred In If any separation bilips place the vessel 
U cloael} covered and heated on the aalur bath until 
the mlxlurn hetomee uniform Finally 14 part of tur¬ 
pentine and abnnt 8 parts of benxino are added and 
the soap Is poured Into molds 


Collcnseui Process—8lag in tho fused stale la treat 
ed with eolntlone of salts of calcium mngntmium or 
aluminium. The action Is twofold The physhul 
structure of tho slag is altered and rbemleal thangiis 


In an addrese to the chemical roiigraiis reteuily held 
In l,nntlon Prof I’atemo of Koine called attention to 
tlie evolution which la taking place In the eynthetUal 
liroc-oaaes omploye-d In the commercial production of 
organic chemical cximponnils There Is a tendency to 
siihHlItute for tbe crude tedious, and c omplex moUiods 


s up only % of Its peripheral are effected by which the Injurious Ingredients espe- hitherto used proccasoa of a 


area. Tbe peripheral speeds of the two rollers are 
chosen at the opposite ratio of their perl|iheial areas 
that III the amatler roller performs a full revolution In 
% ef the time of revolution of the larger one. Again, 
the first-named roller after ocnnpletlng one revolution. 


cially sulphur are made harmless and even cc 
to proper setting and hardening 
Muller Procosa,—Fur eerUtIn puiposes It Is 
tsgeoue to euhetltute salts of barium or stronl 
tba salts of calcium etc 
Qrau Ptwees—A Jet of dry superheated i 


li stopped and la not started again until the other Orau Process—A Jet of dry auperbeeted st 
roller baa moved on through the 
disengaged eighth of Its peripheral 
area. The proceaa le repeated with 
each revolution When starting 
from a given point, the two rollers 
are accordingly seen to pass in front 
of the style at equal timci through 
ecjual lengths of. their peripheral 
area the longitudinal dleplocM- 
menl le identical on the two rollers 
in the reproduction of original dl 
menslone In order however, to 
reproduce In a magnlflcKl or rediic 
ed slxe, tbe relative dlomctere and 
displacements of the rollers are 
proportionately altered 
Besides tbe advantages afforded 
by tbe elmplicity and perfection of 
synchronism the Sdmat apparatne 
dispenses with any selenium cells 
and photographic viewa, all opera¬ 
tions being performed In full day 
light, merely by means of raechani 
oat devices. No special knowledge 
le required for adjusting the ap¬ 
paratus, which Is readily connected 
with any ordinary telegraph or 
Ulspfaone Una 

The speed of transmisalon is 
easily raised to five minutes in the 
of ploturea meaanrlng 7 x IS 

”*110 *imvontor. who Is tn official Wg II - Tke Effyptlaa Khedival iawlgala traae. Fig O.-Fortralt of Arago Iras 
erf, the Egyptian nilwaya, h^re- ■"«“«» ^y the- tcleantocnplat 

Miltly made scane eucceesful ea A ROTIL ■OLVTHHI OF THI nOBLXX OF TUUHOToeRAFHT 

paiimeiits on this apparatus, at tbe 

khedlvhl PaJtee at Cairo whan tba telephotoiraidilc projected upon fnsed slag In each a manner tl 
raebrd reprodtieed herewith woe obtained. The appa- elag falls In the state of powder and forms 

ratna was then Installad at Uw annoal eshlhitlon of which li allowed to coot slowly In order to proh 

the French Physical Boolety and there dOmonatraUd effect of the heat and steam 

The meohanlaagi tor obtaining Soonrata ayacbronlam -- ♦ --— 

dompriaaa an annaturb which anaaU a pag llasd to The new proceoe of Dr Bkrnbprg for con 
the traaamjsnloa roller^ as long ae Its aleetrumagnet nw pest Into fuel It based on the fact that al 
^la asoltad At tba reostrlng station If Installed an peat has haen heated in tbe presence of water 

tntomptof, which opOna tha enrrant eonh time it la deg C. about M per cent of the water In ih 

■tyiiek. hff • oaat tlgMIy oonnseteff w)a tbe roller whkh ordbuoily cannot be eeparated by mer 
„ ■PMd of nkation of (ha (omhASr) tranwnlo- nisaiM, con bt renoved by moderate preaeui 

,^flM fMKF li hlghor tbsh that fjT tho Moolv- thoh applying a small amount of grtinclal heal 

Hft fotniatv Afhv sneh rdeigWlfi^ h( ah- .fffs ffoc|i watar can he obUined. 




acter in which tho dc-elrod chemical ihangee are ef 
fecteci at ordinary tcinperatures wtfhnul tbe employ 
ninni of violent reogrnta. As cbomlcal eclouce do¬ 
ve lopa It allows an apprcixlmatloii to the Ideally per 
feel inelliiMlB of syiillicsls by which nature prnduic-a 
vast quantities of compounds In tnnnite variety Du 
riaux has wlltll) rallied those 
rhemlBts of to-day whose ambition 
and efforls are wholly directed to 
the romparatlvely easy production 
of new i-nmpounds even It these 
lompounda nerve no other puriwse 
than to enlarge dictionaries of 
chemiHtry Manufarturlug chem 
Ute will assiireclly illsi-ovor and 
ullllcH) new and more natural nirth 


that tbe proctUcil emplnyment of 
that action In chicmlcal synthesis 
will BOOH fotlun Very tmiiurtant 
applIccallouB of this newly luquired 
knowledge of biological chemistry 
have already boon made Yc-ast 
which only coiivrrta sugar Into al 
cohol and carbon dioxide baa boon 


tPHOTOeRAFHT fungi which olao convert starch 

Into sugar Agricultural experl 
ter that tbe menu have domonstrated the groat fortillilng power 
trms a pile of Innnlteelmal qiiantltloa of ratnlyxera, and a new and 
prolong tbe valuable mcHbod of aaponlflratlon haa been device, d 
b} Dr Mcloux 


The new proceoe of Dr Bkenberg for converting Elortrlral Illumination will be a great feature of the 
nw peat Into fuel li hosed on the- fact that after the Hudson Fulton Celobratlon from Soptomber 2r.th to 

pest has haen hsated in tbe presence of water to lEO October 9th over a million Incandcsirc-nt lamps 

deg C. about M per nent of the water In the peat, 10 000 are lamps, and searchlights aggrc-gallng 

whkh ordbuoily cannot be sceparated by mechanical OOu c^andlisxiwer will be used In addition to t> 

ntcaiM, con be rsnoved by moderate pressure ny niar lighting of tbe city In New York alone 


> ny nIar lighting of tbe city In New York alone nil 
a fuel mention tha Illumination of tbe Jernc-y shurc i 
numerous -spsclal advtrtlslng signs. 
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THEODORE 

ROOSEVELTS 

own and anJiwn account of h» 

AMoan THp 

begina m the OoiobOt* Nimdier of 

Scribner’s Magazine 

The Uut ibe h a w eipadkiiMi*-dN woodoM niwuf )amqr 
dmaili a eoaaliy diit wu Oe a "pmk malogeal tKAm.” hi Med^ 
mdi Sdw tfaa fHDoai hnMr e( hg gaaM^ dM cn pOaM of da bkck 
lab«anofhteaiavaB,liiioalfil.|iMi,laUi,ele.ole. MeUBtemlBV 

Bwan. ThalaUialwhemidMlo^afkbrlCcwRooMnkaadolhan. 

These artielee wUl run a year, and 
euhecripHone ehoald be sent at once to 
secure the Ml narrative. 


Any peraon mAo can ancom aubacrqitioaa can 
maka monay on Scril)nar*a thia yaar. Liboral 
caah commiaoiaiM and caak priaaa. Writa NOW 

for particiilars. _aua.i*.. iswi.MW 

aUMJBS aOUBNEira sora, NEW YORK 


The Scientific American 
Cyclopedia q/' R.eceipts 
Notes and Queries 


REVISED EDITION 


15,000 Receipts 


734 Pages 


Price $5.00 




MAILED TO ANY PART OF TBE WORLD 

T he scientific American cyclopedia of receipts. 

NOTES AND QUERIES haa* had an nnprecedented aiile. It baa 
been need by che m la U , technologiata, nnd tboae nnfamillar with the 
aita, with eqiul ancceea, and has demonatrated that It b a book which la 
naeAil in the laboratory, factory or home It consiab of a caieful compib- 
tion of the moat nacfal receipta and information which have appealed in the 
SCIENTIFIC AMERICAN for more than half a cen- — 

tuiy Over i5,ocx> adected formula are here collected, 
nearly every branch of the naeful arta being repreeented 
Many of the principal anbotances and nw materials naed 
in the arto are described, ami almost Inquiry re- 
laUng to formula will be found answered. It is mora 
than a receipt book, an in most cases it gives all 
the atandard and apecial formula, thna enabling the 
reader to find a tecd^ which flta hb pecnllar need 
alphabetical arrangement with abnndMt croea leferencce 
makce it an easy work to oonault Thoae w^ an en¬ 
gaged in any bnmch of indnstry will find thb book of 
the greatest practical valne, and we eapecblly it to thpae who an 

in aearch of an independent buBlness, as they will find many Ibriftata far the 
mannfactnn of salable artftles whldi will be worth many tiikea the cost of 
the book. The Appendix contains the very latest foratlto as well as 41 
taUcs of weights and meaeuree, and a Dktionaxy of Chemloil Synonyms. 

Send for Full Table of Contents 
Mailed Free on R-equeet 

MUNN & COMPANY, Inc., Publlshm 

3«3 BROADWAY, NBW YORKl ^ 
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COLD GALVANIZING 

AME:r:'^AN PPOLESS MO R 0 -»'Al 1 it. ^ 

liftMi'Li ;r;i r.H'MATic.^' ‘ ' "’' '■■ 



WE WILL MAKE 


iHiw 

gJgllyJgHP' :'V 


The Hartford Fire Insurance G>mpany M llirciiiirli esperiiiieatini' (or « 

* • • to H\<.1<1 It) nnil who la reotljr 

l^nd niralerate price for a car t 

The National Association of Credit Men ■ervative, loiiR-headed bnyert ' 


I I 

!■■■ ■• W a MMIB ■ BHi a MBM a BaJ 


The Nahonal Awocietion of Credit Men, representing the 
leading mercantile houses of the United States, in addressing 
merchants throughout Iht* country on the need of adtxjuate and 
re,spon.siblc fire insurance protect Kin. says 

“Througli the guarantee which it haa you an asMin^ com¬ 

pany may auddenly become your debtor Might it be well to know 
ihead of time what kmd of debtor it w likdy to be? 

The points which the Credit Men say ought lo be considered 
in selecting a Tire insurance company are given below .See how 
well they flescrilx* the Hartford 


P/iR!S GARTERS 


A necessity with 
K nee Drawer s 
No metal can touch you 


What Credit Men Aak 


What the Hartford la 


! Allir Snn lrrtnnv.o in putting llw Hort 
lend <H> 111 Roll of Honor. Ihn mihh No- 
liiHUil AssiKidtiiin o( Cnxlit Mon whL 
“t miMilM^ing Ihol ils giui» lo» wos thn 


The llrtrtlurUi. KfHjtalHHi for tuminCTiinl 
Kiniir It lit mcitl chi ritlntl nssrt, onO lit I 
unliniHtl •>)>v>rvniu4 iif gfwd Imlh with 
It iKjIicV iKikfcrt It illitlrd by its pni**- 
inly onil tiicci-vt II it 99 y«irs okl nnd ■ 
kwit Uh Uirgt tt lire insurunce husinuss in 


W fTnr«3r:Tai:T:i 





The service whiJi the Hartford affords i 
the public continues throughout the year and | 
IS not limited to payment of losses It has 
published a bouk, “hire F>revention and Fire 
Insurance,” with separate chapters for House- 
holders. Merchants and Manufacturers, show- 
ing c>ach how danger of fir(> may he reduced 
in his iHirlicular pro^x'iiy The bcx>k also 
gives valuable advice concc^ming insurarKe 
and may save you thousands of dollars noi 
matter in what company you are insured , 
It IS free if you menfKm the Scientific American. 5end for it. 

The Hartford Fire Insurance Company 

Hartford, Conn. 
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Tb« Bditoc )• •Iwaya kIi« 1 la r tt vi lot txu I u i llluir UhI ortiOtf 
imub^oru r oIjrlihrM UUm|iI ui,npliir nhii; Ibouttclit 
rilurl ud Uw racu ivlA. aia Dm euurtl nUuiw « II ncrin fpoelti tt- 



AROHOBOie MWV TBI. TLOOB OV TBI eiTOB UMD 

lb« mapiUufle of Ihe probleuis lunfronUity tbe en 
Rlneen who nre building Ihn huge lock* at Panama 
Iv far Iho largcHt work of the kind yrt attempted 
Ih eboau by the nature of nunt experlmenta which 
Invi been carried on at the alte of the loili founda 
Inna The objett of these eiperlmenti ii to deter 
nine the beat way to anihor down the floor of Iho 
Irika and prevent It from being lifted bodily by the 
pieoanre of the water 

Now to the average reader the atalement that the 
floor of thin huge loncreti itruiture haa to be an 
rhored down to the mothm roik lielow will come 
very much aa a am i rise tor It haa a uniform thick 
neaa of thirteen fiet Murcovtr alnre tbe lotka 
when In opemlkn will be filled with not leaa than 
forty lit e het of water one would Imaglm that tha 
preMuren on the floor would be altogether down 
ward Y'et aa a matter of fad provlalon baa to be 
made for iiaxlnum upwaid ben ling atreeoea upon 
the tlooi wlilib will or<ur not when Ihe lorki are 
(nil but when lh<y ate nnwatered lor InapecUon 
This upward Ihruat might lieeome no great that tbe 
weight of thi thirteen fool thUkudM if lonrrete plua 
lie own air ngtb to netat bending and breaking 
atreaaea would mt Bulllce to prevent Iti being thrunt 
up fioni below an I wrecked 

Now all c< the floi r of a ilngle lock would weigh 
over one but dred Ihouaand tona It an be underatood 
that thti upward preaauic ten ling li tmrwt In the floor 
whin till lo k la einply niiiHl bo of minnoia propoi 
Ilona I he qumninn will nilurally le aaKel What li 
11 e (haia ter of a fone which la apull of 11(1 lug up 
ind breaking apart a maiw of coniieto one Ihnuaaad 
frot long one hundred and ten foit wide and wolgb 
Ing one bundrid and four thousand ti na* 

The anew I r la that water acxiplng ihriiigh the anr 
rounding ground and poaaibly folliwlig along the 
ildea of I hi Ink Trim the ( atun I aki and ollectlng 
below the Boor of thn Ink might expose the latter 
when Ihe lock woe imilled to a hydranllc preaiiire 
equivalent lo that exerted by a column of water 
eighty at ven feet In height that being the vertical 
dtetanie or head from the under side of the floor 
<f (be lock to the level of the water of the Oatun 
lake Ihoee of our lenders who are familiar with 
the prln Ipka of hydraulics will undenilaiid that 
should auih a set page occur and a Aim of water 
gather beneath the loek when It was empty and 
should there be a clear ronneitiun between this Him 
it water and the body of water In the lake a hydro- 
siull pressure a ling verllrally against the under 
Bldi of th floor of tto look would be eaUbllehed 
rbe engineers have gimrded against anih aoepagw 
of watei by sinking a deep curtain wall through 
tbe grounl Uui iib the intran e to the locks ex 
ttndlng this wall down the full length of the loeks 
against the nuihlde wall and sinking It everywhere 
to the Impcriloue underlying rock Tbe poasiblllty of 
seepago post this wall Is very mnots but sneb la 
Ihe extiaoi llnaiy rare wbleb has been taken to ren 
der the Panama Canal abeol itely Manre against disaa- 
ter that It has been decided to eonalder the floor of 
tbe loeka as liable to this seepage and this upward 
pressure and take special steps for aneborlBg tbe 
floor doxm to the rock below Bxperlssenta have boon 
made to determine the elfeet at enohorlng steel bare In 
tbe rock underlying tbe floor for tha piirpoae of aoeerv 
lulning to what extent they onid be tmited to bold 
the floor down against upward | reorore A number 
of old Freni-h ateel rolls were sunk In tha rook to 
depths of fran live to flfteen feet, and teenred therein 




t« ^ Mtat floM ^ 

—‘jsnyKtiaasK 


eSoita to pun It up, the appantus hmktng gnder a 
pnU of M 77 M pemda 

The Board of Boglaeara having the teveetl^tloh In 
hand found that the maxtmmq thrort to be reoletad 
fbove tbe Intermediate gata slU la that doe to eighty 
etvnn feet of water This tbmat traaM oeenr la ease 
tha lock and forebay efaeold be pmnped dry tor enaial. 
uatiM and a fall bead Aould develop nder the entire 
area of the floor It haa Dm deeidad that thla can 
be realetad by a floor thirteen feet la thloknMO. an- 
cbored down to the eck below by ralla spaaed sla 
feet apart over tbe whole floor of the look, aaeh rail 
having a realatanoe of ISfl 000 ponnda Tho dapth of 
the anrborlng rails In tha rock wUt bo tnnrnistd to flf. 
teen feat In tbe middH PMt of tbe lock floor 


rAMisBm pouar or mBomxBT, 

When tbe early rallroade of the Unitad StatM were 
piojeited the oranlty of capital mada It nacesaary 
to build them on tbe cheapaat poaslble plan tn 
locating tbe new lines care was taken to Interfere 
with tha natural eonflguration of the ground as little 
as poMlble Deep cute were avoided When tha angl 
rear encountered a bluff he located his line aroanil 
Initead of through tbe ofaetruitlon and If bis survey 
was being made along the flanking hlUa of a tortaone 
valley he made the line conform oloeely to tbe «» 
flguration of the ground neing many and iharp 
curvea In the effort to avoid costly work of axcavfr 
tion with pick ehovel and dynamite 

ffharp durvatnre and steep gradea, however, thongh 
they may lei ura for the rattmad company a line that 
repreaanta but llttla first cost Involve a vary heavy 
loat of operation Tha realstanre of sharp inrrss and 
gradea of two per cent and over llmlta the number of 
ears that tbe Indlxidnal tcKomotlve can poll To move 
a given tonnage of freight or number of pasaangari 
over a crooked and hlUy road may oall for two or 
(ven three times the number of locomativae and train 
hande that are neoeasary to hanl the oame traflia 
oxer a rood that la fairly straight and resaonobly 
level 


As the yearn went by It began to he evident to the 
railroad eompanlee that It would pay to spend a oon 
sidcrable aum of money in stnUghtealng ont ourvea 
and ledurlng grades stnre tbe Interest on the capital 
thus Invested would be more than oiTSet by the re 
ilui ed expenses of operating tbe Improved road Con 
eeqnently the rallroade as eoon as their flnancee 
would permit began to eliminate tbe weret foeturee 
of these hastily aqd cheaply conatructed pionaer roads 
The work of revlaicm baa been eorrled on more or 
lew steadily thrq^hout tbe eevmtyflva yaara that 
our railroad system hsu been In Mlstenoe and da^ 
Ing the pait two decad s tbe eume of money that 
have been spent in reloi atlng and rebuilding tbe Itnae 
have been enormous iTie Union Padfle Bailroad as 
pcntled a few years ego between thirty and forty 
inilllone of dollars in eottlng down gradea and 
straightening tbe line on its Rocky Monntaln divl 
elOD and more rerently the FennsylvanU Railroad has 
Kid out an even greater sura on Its crossing over tbe 
Alleghany Mountains 

The latest and In some reepects the moot striking 
enterprise of thie charaiter la a cuboll which Is be¬ 
ing made by the Delaware Lackawanna ft Wastem 
Txallroad by which It will shorten a forty mile itretch 
of Ita line between New York and Bufflsio by eleven 
mllei reducing the gradea from sixty feet to the mile 
to a maximum of leea than thirty feet and reducing 
tbe total length of tbe ourvea from tbirtaen mllse 
to Isse than five miles Yet althouflb the total langth 
of tbe cut-oir will be only twenty eight and ena-balt 
mllei ita i oiistniotlon will cost 118 000 000 xrhlob la 
equal to an average of about | 4 B 0 000 per mile 

The principal object of this cutoff Is tn enaUo ths 
railroad to haul ita heavy coal tralBe by a kbort and 
easy route ooroea the divide between tbo Delawsre 
and tbe Tssialo and Rarttan rivers The prsee n t Ibw 
runs to Ua south of a direct line making a detonr of 
forty milea In which os mentioned ebovs the gradm 
raoUi sisty feet to the mile and tbers are over thlp- 
teen mllee of onrvntsN Tbe new Hsa asUftda tram 
lake Hepetoong north to Andover and to th« Dala. 
ware River In opproxtmataty atmlgU Una In 
order to eUmfoate eorVatara nnd gradsa It hacame 
neees^ to moho seme of tho deopeat eats and thr 
lortleof and longsat smhtnkmnU In exJateaoo Ona 
ont through tho aoHd grantta la etPsr ana huodtad 
tod fifty teat daw at tha point of grentatt maxtaiam 
depth and la «var n h«H a mlla la length OM of tbia 
cut alono muat ha blastad evar^ a mIHpon aaMd 
yards of rank Bayntd tha eat la being bunt tfta 
greatest raflrsU flu la Alt eeuntrr If sot Id tU 
world It wUI ho over three mUeo^in Isaglh. and 
from aevaniy-ftfe to one baadfod and tea Mt te 
hMght Into tha ambaakasant whan it to 
fhoMwin hftiva aoM— oM ate at aftff hfH ' 





«n wiiftA iwi^iiini 

▲ snlt la aqaMr JMft tMMM Iff oftSjm 

WUbnr WNiht agatast IM AsroBagtla 


Yoili to prevwt ftathar echlMtM Md m* 
tisa aaroplaiia owBtd by Uw BoefaV, «ft Mgft 
that tha maabUa la aa InWngMMt M tha 
potssita If tha nilt la brought to a tel JtehK H 
will raanlt la tha flnt eoaplata roNow of tha^i^ 
of aeroplane art la pataat law, sad wtB ■etOo tea 
and for all who abonld ha Mgally ateOwtodgad hO ^ 
Inventor of tha b a l a n ci n g davtoaa wbM arg MW 
ployed In many eareplaaea. 

Although wo have not tnanplalia daM boUHa WAdthi 
lafo to soy that the Wrights Wtll aitdfiobfaily hM 
thifr bhief elalma for InfringsBunt os Ihqlr mated 
of warping the Mnoa. Whethar or sot this aMmd 10 
new with them mnet, of eoura^ ba datanSlnad by S 
court To understand Just what warpmg te Ylaftg 
msana we moat first understand actMthlag Of tha prim 
clplea of aa aeroplanes flMt Aa taropiiBa may be ds- 
fined as a aurfOoe prepellad horfoeotaUty la aqeh a 
.a reoultlag pramara at alv fima to¬ 


on the olr like s ekatar «var ttria lea, to sstplaY 
a simila lavaated by tha tats Prof ftamoal P. 
laagley Tba moat famllUr eumple of aa aanplaaa 
U tba kite of our boyhood Wo ell reoicmbor how ws 
kept It elevated evea la a light Iwoom by raaatsg 
with tt Bgaiaat tbe wind The eord may be regardsd ss 
the reenitaat of two foreea aitlng at right anglsa tbi 
one the prossura of the wind the other the wright Of 
the kite Bufaatitnu the pull or tha thrust of a prw 
() a 


araoplaao flying maohlna la created It this wars alb 
the problmn of artlflolol flight would have baea aidvad 
long age There remains the extremely dUBeuR art at 
s plane ao that tt xrtu akata oa aa avaS 


la the oonatant effort to steady himself, a hawk a 
from stda to aide as he soars like an acrobat ea d 
tight ropa. Oceaelonany a bird xrlU catch tho wind 
on the top of a wing with the resMt that ho xrtn 
capalM end fall aoma diatance before he reoovara htts- 
self If the living earoplanea of nature Had tbo fast 
of balanolng so dllllonit, It la no wondar that msst 
bavo bean killed la aadaanning to dloeover tlmlr 
seoret 

A salUng canoe In a sUff breesa affbrdi a atrlklSg 
example of what tbia tosh of halaaolng an saraplaSa 
(sally means As tbe preaenre of tbo wind ea tba 
saU heels the canoe ever, tbo canoolat mnrt Msb 
out oa tbo outrlager, so that hia weight will eeaatsr- 
balance the wind pressure and so that tho nraaont of 
gravity will oountorbalance the momsnt of atr piSMars 
In a canoe tba feat It oanparatlvely aasy, la ga 
asroplaao it may demand oonstoat tad flaahllba 
ebiftliig of tba body beeaoM of tbe IneemaSt 
variations of tbe wind Otto LUIantbal a ptoaaer 
experlmester with tho aoroplano, met a tragio deotli 
after be had sureeaded In making over two then* 
sand short fltghto in a gtldlag nuuklne of Ua 
own Invention, simply becanae he xraa not quldk 
enough In to tbrowrlng hla weight that the otatora 
of air pressure and grnvHy coincided PUehar aa 
Bmgllshman came to a almliar vtUoat end tor a alml* 
lar reason Octovo Oumuto la the uaitod Siataa ooik 
tlanad tbe work of the UMatod Lllleatbal BoUta- 
Ing tbo inherent danger of a glider la whIA tha 
operator muat adapt btmesif to tbo ohangtag oatfbc 
of air premura with acrobatic agUlty Octave Ohaasta 
devlaed an apparatui In whidi the eentor of Air prep- 
sure waa mechanically lontrolM, ao that ttiere wa* 
no longer the perilous necessity of tadnlglng In aarlal 
gymnaatlos In his ninohine the tips of ths plhte 
when struck by s gnst of srlnd vrould t ‘ 
baokirard thus considerably eurtaWag tt 
of tha eentor of air p wu rs to a 
broUMiw warp the shda at tbs iteaa fl 
potpoM In Us tartter a ' 
warping the endt of ths p 
whieh wars mpM up er 
Mtoe la ths asw CeftiM msUte aofib 
AeroaaaUe ftoeMy add Iflvoivsd l^ th# | 
friagemsatsttA no attSaiM whUenr Is te 
■ - ■' a wteMndDsfl 


to pcerUs ths 
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intB «i^ to tel thoatoq« prowlMit mm 
^- ^“ttam wlwto mommUqi la moMTin* oBotoi 
> Ilw ftwtUa rniknmwUl :p«rt«et a panDU- 



I «|i(ck oanaaiv «UI amt to tlw Hnd- 
tofbi^toa OatobraUm will emalat ot OannanT^ lataat 
IpMWtod gmtoir, tba listen U btoiat “Onalaamii”, 
t«m.JI»ttota<l ar nla ar a "Haitbi” ant ‘Tlotorla Loaiaa" 
o(, |,tM tona and 1» knots tooad. Um “Bramm'' S.tM 
and m knots, and tha "Droadan." one of lha new 
4>W4aB tost aeoato of wblob Oannaiiy la bnlldtoi ao 


t aid Motropolltan llna. T1 mllas In lanctk, 
dllt tito MatcopoHtan Dlstrlrt Itaa. M mlloa In langtli. 
In o lnda d , too natwork of London’s subwajra and tnbaa 
kaa k total laattk of otw its mllas. I.«udon «aa tha 
jtNt attr to laaoinrata anbway trsTOl Tba Hatro- 
^^ton Unsb wbloh for manr daoadas was operated br 
ataSWi, waa pat in opamtlon om bait a oentorjr a«o 
ft kin tmXmnay before tha House Oommlttea, Rear 
Admiral Mason raeantlr estliiiatad tha life of an S- 
bMik BUD at SOO rounda, Aa flrat eonatmotad, the 13 
took inn beaan to datarlerate by eroaloo at 80 rounds, 
hot by reducing the veloeltjr and using a broader cop¬ 
per rifling band, lu life baa been extended to about 
Ufl rounda After ISO rounds It arould be neoeaoary to 
raHaa the gnn at a cost of 111,000, whicb is aboot one- 
feitrtb the flrat cost of tha gun 

e of tha exparlmenta and ronferencaa 
'] during tbe peat three years he- 
h railway men and rail makers it waa determined 
to aeft tbe cooperation of the Bureau of BUndarda 
of Uia Department of Commerce and Lnbor Director 
Btratton has mtarad Into hearty coofieTatlon, and ex 
parlmmts looking to the tmprOTsment of steel rails 
will henceforth be made under the joint auaplces of 
the malntmance of way engtneera the managers ot 
toe mil mills, and the experts ot tbe Bureau of Stand- 
arda 

fke navy oolUar “Nero," which went ashore on Bren- 
ton’s Reef on Jnly Ind during a dense tog, waa ano- 
caaatoUy floated by the Arhurkle ccsnpreaand-aJr 
method. The deck waa made airtight, and by meana 
of powerful eompraaaora tbe water was gradually ex- 
petlad fron toe bull through the rents In the bottom 
Whan toe ship had been auOolently llghtsned, she 
was palled from tbe rooks by too united eSorta of 
topB.and BBlTage Toeaela 

Shea* le now nearing completion a six foot atesl 
mgto, which la being built to aupplcment the masonry 
cmidatt whtoh carries toe Brooklyn water supply from 
Kaasaa County It U tweBty-tores miles In length 
aafl will coat orar 91,600 000 The present masonry 
conduit has a dally capacity ot 110 000,000 gallons 
Tba dally eoanumptlon of Brooklyn and ()neena la 
Idl.'OOO.OOO gallona, part of which In dmwn from 
locdl artaalaa welU. The new atoel main will bars 
g eapnelty dally of 66,000,000 pillona, 

Vhat toe flhmdiietloa of New York city In connection 
with the Hndaoir-Fnlton Oelebmttnn has been planned 
cn h worthy scale la shown by toe announcement that 
M wUl Inelnda 1,600,000 addltlonsl Incandescent lights, 
tO^M toe Uflhto, and two battorlea of searchlights, 
tha total oapaotty of which IndependenUy of toe dty 
sad prlrate lllomlnatlon will be M HO,000 can 
'A. dramatic featnre will be toe Hgbttng id 


CLfiCTftlClTY 

tite e ^hMr a nh awing bridges across Us main chon- 
Bol of toa Chicago drainage canal near 81st Street 
will bo operated by electricity 
Aa iatecestfag article to tbe August number ot toe 
Flue Ana Journal describes the artistic poaalblUUea 
of eleotriclty both for decorative lighting and more 
utilitarian pnrpoaaa of facile hoapltollty from sleutrlr 


I at The toast raelu to rbaflng dlihea. 


atong toa Hudson from Now York city to Nawbnrg. 

Mw mf omo who sdmtres the ststaly trass of tbe old 
Haw Hnglsod towB»-aad who doss not^will be gratl- 
llsfl to hnow that tree planting Is being carried on 
totonatleaUy on the MMaaehtwetts roada The re- 
of Iff H. W Breed, forester ot tbs State Hltoiway 
(kiteplMleA, abowa that during tha yaar aadhig No- 
YtoBftp too, 1M9, 1,1M new tress wore plantod and 
^94, Wi wars raplaead. Daring tb* procedlng 
IMM ttoa* keen dtatrlboted among 
ta&ftjr tmfp*. cost In loot of agw trass aver- 
aad tbo avmga^ coat of matnten a n ca 
wppjphMtepflr tfsa, 

^|p|j%''pMhteap of too eanBBMatt at tbe Nani 
.fttfMfl Aa eanmlttaa whkdt have In etaaege 

oosMHtoaftttito the (Uaeovory of 
hr iWtete U j^mmafytactefl 
iMte IMaad, flan ITfann^' Bay. what la 
Mgp trap OtaoteA The alga. 



The eleetolo railway np Moot Blanc la now open to 
the public as Car aa toe Col de Voss,« 466 feet hlgb 
The flrat train tMk nearly an hour to accomplish too 
Journey of 4^ miles. Thera are no tunnels and tha 
steepest grade la lu per cent, some magnlflcent views 
ot Alpine scenery being obtainable front the ram. 

Tha Boston A Mates Railroad has bonght the hydro¬ 
electric power plant at Kastman k'alls on toe PemI 
gewaaaett River, and conccsalons ter nndeveloped 
water power In toe seme neighborhood 1 he rompany 
has large ahnpa In the vicinity, and also operatee trol 
loy lines, for wbtrh tola power will bn uvallabln 

With wary little oetentatlon, toe roiiimerLlal Cable 
Company haa recently completed what will probably 
be a very valuable Improvement landing at Mauhai 
tan Beach the abore end ot a new cable from Bt John s 
Newfoundland The new line Is 1 300 mlloa long and 
Is spliced to toe tranaatlantli line 170 miles sast of 
Bt John's It is sxpm tad to greatly accelerate trans- 
nilsalun 0/ moBsagea from New York and southern 
points to Epropa. 

Pew polite would Imsgtoe that an electrical tnetru 
nient factory roqnlres a ataS ot expert Jewelers, but tbe 
cutting In special forme, pottehing setting aud mount 
Ing of diamonds, ntpphlrea, and ruMea forms an Im 
portant part ot the work of too General Electric Com 
imny'i meter factory at Lynn, Maas. Details of the 
operaUona Involved are described In an Interesting 
article by J O Baker In the current Blectrl.al Re¬ 
view 

The teoreeateg nee of electrical energy upon a large 
erale In industrial eatabllshroents rendera ueceaaary 
toe adoption ot numeroua precautionary measures 
snd It Is to the credit of tbe great Industrial corpora 
tlons of this coantry that they not only recognise this 
teit, but employ special olBetala to give elfett to the 
safety regulations adopted An admirable article on 
this subject by Mr R J Young safety Insiiector of the 
Illinois Bteel Company appears lu tbe Blettrliwl World 
of August lltb 

A firs ateras was recently sent to a station ten blocks 
from tbs siene ot the Are by a route over 2mi miles 
long. A ear of coal caught fire at Udwarrisvllle III 
the station ot which haa no telephone The station 
agent csllsd Decatur, 100 miles away by telegraph 
where toe dlspatiher called Poag the nearest Rtallon 
to EdwardBvIlIe having a long-distance telephone The 
Poag operator rang up the Rdwardsvllle exchange 
where tbe telephone operator rang the alarm In the 
Are Btation, and the engine won on Its way only three 
'nlnutea after the station agent reportetl the Are 

Rio ds Jonalro la one of the first i apital i Itles of 
the world to be adequately suppllsd with hydro-general 
ed electric power Tbo lurrent Is lninsmitti.d at 
88,000 volts from toe generating station at a water 
posrer 61 milea away to a receiving station in tbe i Ity, 
where It Is stepped down by trsnsformors to 6100 
TOlta, at which preosure It Is aupplted to tbe general 
feeders tor lighting and power The general dlstribii 
tion Is by means ot four wire three-phase system giv 
Ing 130 volts to lamps, etc between outside wires and 
neutral—toe first time that this aystem has been tried 
upon ao largo a scale. 

A potent was granted to Mr J H Cunu on July 
ISth for a method of making wlrelasa signals selst tlve- 
ly audible by meana of acoustic sttochmeuts A tuo 
ing fork la magnetIcaUy sssoolated with a mechanical 
the sending eirrulta, by means of which 
blgh-fraqueni y wlrolsas telegraph current la Inter 
rnpted toroughoat each signal at a rale corresponding 
to toe pitch of the tuning fork An identical toning 
fork magnetically tMoclated with tbe recdvlng circuit 
gives forth an audible Miind when tbe wireless signals 
an Intarrupted at a rate corresponding to Its pitch, 
Mgnale being heard only what the forks at both ste- 
ttona have equal plteheo. 

The great lUveiimlnliig dletrlct of Cobalt bas been 
tonmig Ite eUeatlen te generation of power by water 
on Bocoont of the high ooei of power dne to the dle- 
teaee which toM hiui,te be conveyed Tba average 
cote ot power hithette h« been 1176 per horse-power 
YMr, ectes ratete Svmi paying aa mneb oa 9400 A 
•tent oflaad has hean made at toa bead ot lake Tam 
«■*««»*»# «B fAP HgteUchewan River, aboat 96 mllee 
ttate OoboB. when then to a latie water power avail 
Mite, Mflfl a^hyinateetrlo porwer ptent ta being 
4Mteted. Th* euHM will be conveyed to tbe mlnea, 
ggd qtthor eleelMglfy far otoer power i 


The Boatelpal cauntll of St I 
to name toa newly Inetallad municipal laboratory after 
tbe celebrated Russian biologist MetohnlkoS, who is 
St present connected with the Pasteur Institute of 
Paris. It win niornover found an annual arlii* of 1000 
rubles this to be known os the Molcbnlkolf Prlxe snd 
U Is to be swarded for the best work In biology 

b a Tsoont Iccturo before the Society of Arts Kyde 
gave some details concerning tbo present condition ot 
the manufacture of artlflcuil oitrslus at Nutodden. 
where large quantities or lolclum nitrates ore pro¬ 
duced and sold In competition will, nitrates rrom 
Chlla The annual proiluillnn of nitrate oC soda In 
Chile Is 1 800 000 tons In 1920 tills may be expetted 
to be liKresiied to at least 2 omi ooo tons At tlie ssroe 
npoth the Norwegian production will aniounl to about 
IfMlonO tons or only 12 per Lent of tbe Chilean Moan 
while of course other rmlnrlcs ma> tic estnlillsbed 
whlih win largely liitrtaoi tin total iirixliirtlou or 
iirllfitlal nitrates Neverlhelees l-yile does not tear 
coinpelltloii In view or the iiinatant Increase In de¬ 
mand tliroiighoui the world From experiments made 
III various tountrles It may be continded that nrti 
flrlal nitrate Is as good a fertlllxer as Chile saltpeter 
and on some lands a better one 

Tha age of a fish can be determined with accu- 
loiy by InspeitUiii of Ilia otollUis or bony concre¬ 
tions which arc round In ton aiiilltory apparatus 
Tbeae ulolltbs Imreaae In 8lr« during the entire 
life of the fish eai li year adding two layers a 
llght^lnred one roriiiiH] In aujiimnr and a dark one 
formed In autumn and wluler The alternate layers 
are eharply contrasted and very distinct so that thrre 
Is no dlflliully In LOiinlliig them The number of 
pairs of luyira Is equal lo tlie iiiiiiibcr of yi are the 
fish has lived Ily I his methoil Wsllaia has mode an 
Interesting study of the illstributlnn of fishes of tha 
pisire species over varloiia sea bnltonia according to 
age In this way the rapidity of growth of fishes snd 
the HTect of fisheries on ton population of Ihn sea 
ran be determined 

Tha naw German exihauge proretaor for Columbia 
University Is Ur Karl Ruiige of Gottlugim Gerumny 
Prof Hunge was Ixirn at Hreniiii In 1HD6 studied si 
Munich and Berlin receiving the degree of doctor 6t 
philosophy at the latter lustltutiuii In 1880 Befors 
his apiH.lnIniilit nt GiOiliigeii he waa professor In 
tlis TaihiiliBl High Mrhool at Hanover He hus an 
1XI silent cuniMiaJid of lliigllsh Dr Ruiiges first orlgl 
nal work waa In pun niiithnmntUs and he early ob¬ 
tained a high poBlIloii uiimiig Gcriiiuii iiiulhi math luiis 
Of later years his Interest hus b(s ii iiiurt> largely In 
aiiplled malhemaths Hu has. for liisiaiiee made Im 
IHirtant InvestlgatliiiiH In speilriim unnlysls and In 
aatroiiomlial and naiilieul reseorihus Ills most re- 
iinl Bjinlaity and one upon whlih he will give n 
luiiree at Columbia la thi atuily of gntphlral methods 
In pliyalial and tn hnologlml rea«arch 

By naiiig the soiindlnRs shown on thi Admhaltv 
(harts Prof Pilwunl Hull liiis illiiiiuiHtrated lint u 
series of Isoluillili miiliiiirs i on Isi ilrnwii show lug 
the form of the (suiiii Isd III this wii\ we inn deter 
mine the margin ot the i uiilliii iilol shelf which breaks 
off Into disp walir niiir the imifallioiii contour, oa 
also the i liannelH of tin hiiIiiiii rmd rivi r valleyi wbh h 
traverae It down to ihiitlia of about 1 ooii fallioms Ry 
this means those of the Fiigllsh Channel River and 
those of the Ixilri thi C.lroiule and thi Adour off the 
I oast ot Prano also rhom' of the Cunt Ira Arosa. 
Lima, Douro Mniidcgo nnd Tagiit from off too coast 
of Spain nnd Portugal have been detcrralnod The 
extstemeu of these channels, formed by erosion under 
land conditions Indhatoa great changes of lecel In late 
Tertiary times reeultlng In the ellmste of the ‘Ola- 

Ths ssistanoe of a rh'h fauiia In the sea proves 
that the salts contained In potash wicatss It aufllrlently 
diluted are not Injurious to fish Noverlheleas It has 
frequently been observed that If strong saline solntlcms 
are dlarhargcal Into streams, the salt Is dlstrlhuted 
throughout tor water very slowly In some cases a 
strong saline c urrent, sharply dlstlngnlsbed from the 
rest of the si ream, pernlsls for several mllso, and 
may destroy either tbe fish or tbe organisms upon 
whleb they feesl Chsmlcal puiifieatlon ot tho waste 
waters ot the potooli mannraetnre has been at¬ 
tempted In the Mebaer methods the waste water 
which rontalns a large percentage of magnesium 
rhlorlde Is mixed with lime which prerlpltates 
tbe magnesia In tbs form known as Borel eement 
This mass, mixed before setting with inert ■nhstances 
may bn used tor fllllng tbe voids esuaed by tho ex 
tnotlon of toe potash salts, or solntlens of magne- 
stum chloride nay be concentrated to a strength of 
four nOIsnnlas Of water In whlrh rondlllon the salt 
taksa np two additional nolsontes of water and mav 
thareton, he used In dehydrating additional nuasil 
tlea of solntlon tons prodaclog s pasty roasa which 
it MBWiteat tor toe flilteg of votda 
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he extraordinary pbotograph roprodneod M tb* 
I pise of the present laane shows the result of 
r th( most tremendous collliloss in the history 
(II I ivlhstlon that roncortlna 
r nei I (riiinpludup steel plating 
frain m repH“tills the 


ktM Nff teiitr 

thdiiMsi>«MateM9«) WOMi^tikWilarttMilp' 
fUnf nhd the r^} kmai urem iwdtk 'PM'wiitr 


swsrdlBc of the eentnot, tatter Mtrand at tHb Morse Jted, in thres oM » Mt 
days thns m fife days aBsr ht(tnnln« npito# 


selgh 


liiK B«i II Muuaaiid tons anl mnring 
thioiiKli lilt water probably at not Icai 
11 n I welt c knola an hour when It 
inehed aquarely Into the side of an 
(\en huger vesael weighing Sboul 
twenty live thousand Ions and Itself 
moving at s speed somewhat leas Ths 
energy of the blow struck by the 
Kloilda wss not expended until 
thirty feet of her bow bad been crush 
ed and lammed tightly together Into 
s space of five feet But with this 
dramstle pi lure tafore us telling Its 
own unmiHtahul le story It la needless 
m imply words by way of deserip- 


lion 


a during Ihi k weather on Jan 
utiy 21rd that the steamship 

Repiibll of (he White Star Mne 
was feeling her way past Nantucket 
lightship when suddenly out of the fog 
loomed up Ihi. how of ibe rioilda 
SO elosely alwsrd that nothing could 
be dons to avi rt tin olllalon The 
blow was delUtrol squarely amid 
ships The FloridaH bow iruahod 
through the side plating of the Re 
publlr and entered the engtne room 
tesring open e gaping vertical hole 
which extended from the main deck 
down to the bilge The aubeequent 
history of the disaster Inelmllng the 
cell for help by wireless and the 
speedy lasiue of the passengers of ths 
Republh needs no repetition here 
Ihe gisdual giving way of the bulk 
heads of the stilikcu ship sealed her 
fate and she now lies In some four 
hundred f<ol of watd Thanks to the 
slaunehneee of the onstrucllon of her 
eolllslou bulkhead Ihe Florida al 
though thirty ftet of her bow hud been 


wsy 


I New York undrr her i 


To those who went down to the 
Bosh dorks In South Brooklyn to take 
a look at the Florida it seemed as 
though the terriflt impatt of the col 
llaloo must have etralned the ship so 
■everely as to neeesallate many months of rareful 
overhsuling and repair Several weeks elapsed Indeed 
before the owners made any tall for leudirs for the 
work of repair whkh Involved the (onstrwtloo of 
an entirely new bow on the voewl fhe eontiact was 
let to thu Horse Diy Doik and Repair Company who 
agreed to < ut away the old wreckage and build a oom 
pletely new bow In Iht 
extraordinarily short tlino 



Stem first, snd st bus sotopk Ihi 
woiknsit wsrs euttint throsgtt 
msInhiK portloii of tbs hull (MnHhh 
wstsTlIns fiosrn to ths kssl tMs 



tho Dsw frames srseted ths rlvstlaff 
ot ths pIsUng hegun sod so qnloklg 
did tbs work procsed that thIrtOM 
days sttsr the lifting OK of the oM 
bow the ship woe floated eat of tha 
dock with the plating in place rlratsd. 


plating and the derks from the rail down to the wstew 
line the general line of cutting being about two feet 
aft of the farthest point of damage Telephone snd 
telegraph were meenwhlle busily at work end wblle 
the wreck of the bow was being rut oft the mllle were 
furnishing the new steel frames snd plating and s 
new steel stem pleoe wee being cast by tbe New Jersey 


the waterline Leas then two wooks 
later tho Job u spedfled hy the oa»< 
tract was oonpletsd with the dacha, 
rooms and all fittings ill poiitioii 
It was dene within ths oontract tims 
ot twootyfonr days with a mitgiB 
of a taw honn to spare 
Botora ekalnc rafaroneo ahenid ht 
mads to tha eurlons fhot as shown 
by the photograph that tho foreoastto 
dock waa not crashed together Uko 
the body of the bow below Brldeat 
]y St ths Urns of collision tha top deck 
of the Florida stood s tow ftot 
higher above tho water than tha top 
ot tho aid# plating ot ths 'YlepnhBe*, 
and. as the ship eraabad Into ths 
*Raplibllc" hOr forecaetM deck myt 
have reachsd ont Intact shovs ths 
main deck of tbs Republic' IFhan 
tbs two ships tors apart the thirty 
feet of projecting deck of the •no^ 
Ida broke snd bent over with Its own 
weight snd bnng down in tbs post 
tlon shown in the engraving Our 
thanks are dns to Mr B P Mono 
general manager of tbe Dry Dock Oempany tor photo¬ 
graphs end dnu used In tbe preparation of the preoo n t 
article 


In the early part of tbe preient year the Pnneh 
Academy of Seloneeo disouaaod a communication in 
which It was aeaerted that tha human body emits radl 


graphic plates In tho 


























K|r4t Ifhleh. fi* WOMRr an niMfr pn«aeUT*, h* la 
liMi |Mkk moat of hia lima to aa Invaatloa wbloh 
N^taaaK oanUort th^ iw a t a rt thlac ha haa artr 

tka *ma of adtoOB la aaao oUt oa th the popolar 
■dlHI katanelpanr efith alaetrloltr, tha wide ranaa of 
fta AvhBtMk InproemiieiitB In talaaravbj, talaphonr, 
wi,llghMBS frlaotpally aoaearaad wllli Utfenl- 


pradaMUea at tba moMi, hnt tha deatcna eahmltted 
hr arehttaeta ha bad amployeA did not pivre adapt- 
ahla to tha aratem, and it waa found that there waa 
a srowliia demand for alaata houaaa. Mr Bdlaon 
therefore aat hU own ancineara. Meaara. U J Hanna 
aad a> B. Blaall to work aseiualrelr upon the develop¬ 
ment of tha concrete houaa plana, with tha reeult that 
under their dlraotion an axtreordlnarllr adaptable not 
of molda hao been produced 
Tha oompleted “form” for a alnsle houae may re¬ 
quire aa many aa five hundred different aectlonal 


trie llcht wlraa are of wood or metal making tha 
houaa not only watar-proot and vecmtn proof, but 
pranUeally llr»jnoor, reduelng If not allmluatlilg ln> 

The foundation and cellar floor ahould be laid aoma 
daya before tba «eight of the molda la put upon them 
The latter are then aaHemblod complete from cellar 
lb roof, and the apeclal concrete la ctinveyed from 
large mlxera Into a dUtrlbutIng tank at the top Of 
tha bouse whence It flows to every iiuok and crevice 
of the molds by gravity until the form Is full and the 
concrete overflowt at the U9> 



MH oaJoUnt of that myatariona fluid, hut hli prea- 
mt werh la aa tar removed from delicate elaotrleal 
Mvtcea aa monolithic maeonry Hven more widely 
known than bU elaotrleal devlcea are Mr Bdlaon'i 
Invaatloaa of which tha principal uae ta tba amnae- 
mant of the people, the phonograph end the ktnate- 
icope, the former of which, conaldered by tteelf apart 
froiB im commercial or Induatrlal value, remaina per* 
hapa the moat wonderful machine of all, but Mr Bdl 
•on now goal on from tha amneement and recreation of 
the meame to the amelioration of their material eur 
rotmdlnge, and thereby to Increasing their self respect 
rhla, aa Hr Edison says ta aurely worth doing, and 
In Ita Intended effect In the betterment of mankind la 
truly more a philantbropio than a commercial under- 


sp deatgned tbdt a doaen houiea In a row may bo 
bnllt on the same cellar plan, the flrit floor molds 
being dlepoaable In aeveral diffferant ways, and the 
second llMr molda Ukewias, ao that no two houiea 
of the doaen need be alike, tbna avoiding monotonons 
uniformity of appearance 

The typical honae shown In onr illustration baa a 
floor plan tSalO feet. Intended to ho built on Iota 
40 1 60 The front por^ Is 6 feet and tha back 3 feet 
wide On the flrat floor la a living room 14 a 33 z 
fvet high, and a kltoben 14 a 80 a at the back 
From the corner of the living room a aulrcaae leads 
to the aecond door uoutaining two roomy bedrooms 
and a bathroom 7)4 sTH zB {«•!. The third floor con 


taking. 

The ultimate oUect of the present Invention U no 
less than the prorlelon of a means whereby Indt- 
rldual workingmen’s homee—artistic, romfoitableb 
■anttary, and not monotonously uniform—may be 
turned out in enob quantity and so cheaply that their 
rant Inclidtng car fare to and from the teoanth 
work, will not eaceed, aay nine dollars a month. 
Mr Bdlnon hopes thereby to depopulate the swarming 
tMMinente of congested cities, and provide their econ 
twata with aunoundlnge morally, mentally, and phyel 
cany more healthful 

Kainforced concrete la the materiel adopted, and 
by Mr Edison's method, after the erection of sult- 
lUla molds, an entire houea. Including walls, floora 
root molding, cornices, hath and laundry tube, le 
"poured" at one operation, much as one might equeaie 
paint out of a ocmpreaeible tube and leave It to let 

Ramon of this latantloa have been In the air for 
tome time, aad have been received with mon or Isai 
Incredulity or deiialon by the tacbnioal prssa, but 
Mharlmenta upon a practical scale have now raached 
i Btgge of progrene at which Mr Bdlion la confldent 
it olUmate succesa, and pennIU the present authentic 
laserlpticn 

M^ Bdlson'a flnt Intention waa to build a two- 
l^lly bongs, and eonaiderahle work waa done in 



ReMK «t teat of fraTlty flow of eoaerete 


talne two large low attic rooms but sath room baa 
large windows, providing an abundance of light end 
fresh air A cellar 7|^ feet high eztonda under the 
whole bouse, containing holler, wash tube coal bins 
etc. 

All the moldings and decorations are cast in the 
concrete, and not applUiui as hitherto In concrete 
work Our Illustration shows a typical piece of deco¬ 
ration with the mold from which It was cast, awh 
decoration molds being of course, changeable with 
each of a row of houeea built 

The Inside walls require no plaster flnleb the ape- 
olBl mixture used leaving a perfectly smooth eurface, 
wblcli can be tinted me desired Only the doors and 
window framea and the ptpaa tor watar, gaa, or eleo- 


The mixture used li much more liquid than uaual 
concrete, in order to obtain tree flow. In spite of which 
there la no segregHtlon of the material or settlement 
of the heavier iiggregate One of oiir llluetratlone 
shows a wooden toriii or conduit of only i luchei 
square soillun whlih has been completely filled with 
concrete poured only a bucketfiil nl a lima Into the 
highest end The lonirete flowed down 8 feet, horl- 
Eontally 84 feet up 4 feet horizontally again IS feet 
and then up over J feel to within a font of where It 
entered entirely by gravity and on (be board at one 
side of the form being reniovud when tlie eoucrete 
had set showed almost perfect uniformity of the nut 
terlal Tbla le a mui li more rxlrenie teat of fluidity 
than the material would be aiibjected to In the pour 
ing of a house from the lop This result Is obtained 
by the mixture with the concrete of a special colloid, 
which for the present In Mr Rdlsons eeeret 
The latter thinks It will bn possible to assemble the 
molds complete In four days to HU the form with 
concrete In six bnure and after allowing six days 
for setting to remove the molds In another four daya. 
A complete set of molds would therefore he occupied 
for fourteen days In tbs building of one bouse or 
would be avallablu for about 21 boueee In a year, but 
owing to the Intertbangeablllty of parts Mr Edison 
estlmatsa that with nix complete sets of molds 144 
bouses may be built In a year 
The greatest rare Is uken to make all the mold 
sectlona inlonhangeable a special mupb^ne having 
been detignod to plane them uniformly and all bolt 
holes In their flanges lielng drilled In lempIcH Hurb 
are tbe flnish of the mulile and the nature of the col¬ 
loid concrete that thoro la absolutely no adberenre 
of the latter to the former The marks of tbe Joints 
between the molds are rarely traceable on the fln 
lehed wall and the molds may bo used over and over 
again Indeflullely With the present use of wood for 
forms It Is nlmOBl Impoeslble lo use the latter over 
again owing to breukagu and adhesion and It Is cost 
of tbe wood that renders the expense of monolithic 
concrete dwellings prohibitive, 
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AiiuLlidr (f«st ckuM aCTrad tijr Ilf BUIaoii'* ■yttam 
la therefore that of oonaarratleii of naturml raaodroM. 
any rxianalTa uao of coaereta wttb wood forma caua- 
line an actual waate of wood, and matarlmlly aaataUBc 
the much lalked-of daplathm of foraat reaarraa 
(>nc rorapinte aet of molda will coat about tSS.OOO, 
and the aoieaaorr marblnery for mIxIUK ranvejrlnR. 
ct( another 116 000 no that a large lapltal will be 
required to Imlld houaea In thla way but tbia Mr 
Ediaon conaidera an advantage taking home building 
ont of the handa of Irraaponalblc Jerry” bullderi look 
log only toward the quick aale or rental of a bouae. 

Mr Kdlaon Uilnka that the coat of aueh a bouae 
Bh that deairlbed will be about tlJOO Including ma¬ 
terial!, labor liitoreel on plant, oomplota ready for 
occupancy with plumbing heating and lighting fit- 
tliiga rhla prime loat nut merely makea low rwtata 
poualhle but platoa the ownerahlp of a borne, at leant 
uinii ihe Inetalmnnt plan within the reoeb of any 
thrifty workman 


T1m> Alienuoii or tho Oolora pf riawan bj 
rnldvailoa. 


In general all the flower! of the lame apeolea, In 
the wild Htute have the name color For etiarople, all 
plants uf I rowfoot or butterinp and dandelion have 
yellow flowtre. In a tew epnclea different colora are 
found I-or oxainple the (luwers of the milkwort 
(Polpi/ala mltrarl*) niuy be blue, violet red or white 
Mui b greater variation la abown by cultivated planta. 
In Ibeoe Iho variation of loliir of the flowera appeared 
long ago blit In n-cent yrnm many new colora have 
been produced whlih had either not hitherto been ob- 
aervod or whb h If (luy did appear ociaalonally, were 
not eeloctial for preeorVHlIon and development The 
IlnrlLUlturUl! of the prceeni day carefully obeerve and 
endeavor to 8x every new shade even If It ia not par- 
thularly beautiful, for the desideratum la novelty, 
and ihero la no lolling what will plcoae the popular 
laata Ilut In these attempla to obtain new colora In 
flowers, the propagator la entirely dependent npon 
Ihe Innate prodlaiKWlllon of the particular apeclea 
with whlih ho U working lie lan hy no mmna ob- 
lain eieiy desired color In the following akntih will 
he mentioned flrat a few laaca of apeclea In wlilih a 
I'olor haa been obtained which was fomitrly oonald 
cred inipoaallilo Some other uxaniplea will he ad 
duiMl lo show that In lertnln apctles a great many 
new colora and eliades but not all colora have been 
obtaluml Pliially a few other caaea will be quoted 
In whlih the flowira of a aiMilea have shown llllla or 
no variation In color during many ycara of luUlvatlnu 

A species of prliiirone mnuliH) In thu wild 

Blate always has lemon yellow flowers which vary only 
slightly In llnl rnlllvutlon haa produced both lighter 
Olid darker ahades but uni II rnently uu color but 
yellow Heme It was tho moro aurprlalng when a 
few years qgo a pure blue variety was produced, 
which haa since retained Its general color but has 
devnioped all abaden from the paleat aky blue to tho 
iluap blue of Ihe cornflower Tbe Chinese primrose 
(IVligxia flHcntlM) when culllvated In Ihe garden 
boro until recently only red and white flowers. In 
IhiB aiicflea alno other ixilora have tatel/ been pro¬ 
duced, not only violet but also blue though not so pure 
a blue aa that of the aiMiclea flrat mentioned Anothor 
example la olfered by the gladloliia wblih formerly 
Iiora only while and rod flowers but haa recently 
developed a bliin-flowering variety A case of a aome- 
what different < hararler le presented by the asters, 
whleh have long shown a great variety of colora but 
In whlih recently a great many new shades have boon 
produced Including Some which would not at one time 
liRvo been considered beoullful, for example lopper- 

Very niiinerons on the other hand ore Ihe speile* 
which have long shown great variation in color and 
have recently devcibped mnny new shades, with the 
exi-eptlon of blue EJapocInlly tonsplcuoui In this con- 
icitloii Is the dnhIlQ which Is now found In every 
color ixippf bliio although many propagators are mak 
Ing ennii-st ifforls to produce a blue dahlia, which 
would bring great profll to Its originator A blue 
mrnatlnn would bo equally vaJuable but It has not 
yet been prodiicod allhough the colora of camatlous 
havn lately been enriched by insny new shades. The 
new varliMeg uf caiina also show great diveratty of 
color Ini hiding nlninet pure white and a beaotlfnl 
light pink but a blue lanna haa not yet appeared 
In Ihe begonia not only blue la lacking but also all 
stiadcs from red to violet KlniUly, wa may. meation 
the variety of puppy ■ ailed the Shlrlay which Is great¬ 
ly admired (or Its play of color Hors, however fhs 
color! range only from white to rone and vermtHon 
Blue and violet colotu an- rompletoly wanting apd so 
Is yellow which Is very cimimon In the begonia. 

Other gpeides which have recently prodooed mangy 
nfW lenss. with the exc^llnn of blue, Inelndot 
Femnonluni, Scalioas. rnlraolarla. AnIIrrblnum lllrs- 
^Us JMsps (Four O’clock or Marvel of Pam), h^tyi- 
jftpdia, tnunortgltas, and some ■qwcIsS'Ot Pblog and 


Oodetla. Tho OtBUpirflX 

heioag ia thomas eatacory, ((MthttnrWMi^dhiih 
tbraa Sowars wbkh *ra dsaertbsd ai hl«a In 
man’s eatalogttes are Bet pore bliM. hat vlalai Ufj # 

It should bo ohosrvod, furtharmora, that among ipm 
clas which have prodnoad many naw oolon, the^ giw 
Bofne in whloh the color yaiiow Is wgatlBg; Thli Ji 
the ease with soma apwilia of larlmpiir (DaUphMim 
ojoc-ii and D eoaaeUga). wHh fNaMhao VaMotMgM 
and with tho verbo&oa asd darklao. 

Finally, tbm aro ^eolm whitdi. notwitbampHng 
many years of cultivation, hava ahowii IttUa varlatlen 
lo the color of thalr flowers or hava pndneod. only 
now ahades but not now oertora. Among tbaao nr« 
the fnchalaa, whloh shew only nrions ahadaa of rod 
A bine or a yellow ftwhala would be a anrloalty An 
ether example la famished by (Itrlameii pevMcaai, la 
which many yaara of calUvatlon hava only ehangod 
the origiBal ocSor achatte of a darh rad threat and a 
white or pink tip so far aa to doepan tha rod throat 
to ortmoon and ahneat to violet and, on tha ether hand, 
to eOace It altogathar, producing a pure while llosmr 
Quite recently, however, an apprcxImatloB to a yaUow 
haa bean obtained hy the prodoetlon of a saimo^nk 
cyclamen. Similar oaaeo aro (nmiahed by tho Alpine 
forgHlmMiot In which moroly the ahade of tha orlgl- 
nal blue color haa bean slightly altered by oultlvatlen, 
and by tha marigold (Tagrtf-p), the eolors of which 
vary only tram yellow and orangs to brown 
From the foregoing remarks It la evident that, al¬ 
though very many new colora have recently been pro¬ 
duced by cultivation In tho flowera of numerous ape- 
rlea of plants, the production of these ohangao la en 
tlrely dapendont upon the original pradlaposltlon to 
variation poosaaoed by tbe plant Without thesa tend- 
enclea to variation, no new color can be produced, 
either by the gardener or by natural aelectlon, tor it 
there Is no variation, selection ia Imposaible—Trans¬ 
lated for the Scnimno AuemcAK f 



___ItBold aUdyn nr* (etmihC’-ti... 

pending elonaly to tha oompoondn NalC n»a NnU' 
kmtommed alloy oontatna aboiA «« por 

Aa tS parts of metalllo aodlmb, pAMli ir'« 
tivMy cheap, set free S» parfi at tho gui^ mffl ^ ^ 
ahlo potaminm. thla reaction may ha. mm^o ttrlg 
of n practkal method of prednolag pofimtowk, 1^ ' 
tom of a rich nlloy 
AU- mut be exeluded during the opan^ 
thla la condnotad uiidar mahad ooimnOnlgi piAilk 
the temperatuTo cannot bo nM nfmVo 400 


the yfold of nlloy la dimlnlabod hy ronottoiM * 
hnpnrltlM of tho panlBns. In the lobpntoiry to'In 
praforablo to operate to a vaoatmif the nuUl and 0(^0 
hotog plaood In a strong retort of Jim gtoniik 
ronnocted with an air pomp and bentad by SSi oO 
Ijstb. 11 parts of potaastum and 4 partn af pnro pad 
perfectly dry canstto eoda yield tha alloy NaKt. Tte 
some alloy la roduced when 7 4 parts of oodium «« 
mixed with 18 parts of canstlo potaah oontitotag IS 
per cent of molaturn. and the mixture la heated to 417 
deg. F, while 6 6 paru of sodium addod to 8 partn of 
potaah and heated to 883 deg F yield the alloy NslL 
Tbe alloy NaK, la made on a larger acala at Ctovnax. 
Frunoa, In iron ratorts, provided with stlrrtng n 
atna. The prodnet contains 77 par oant Of p 


■eneaasO Namber af mritlsl! 

IHiVtac She Maet Tear. 

Oonaul Albert Haletead, of nirmlngbam, reports ae 
follows concerning applications (or patents in the 
United Kingdom to 1908 i 

Aix-ordlog to tha report of the Comptroller-Oeneral 
of Patents, patent appitcatlona In tbe United Kingdom 
to 18U8 numbered 18 608, a deoreaee of 410 from 1007 
of the total 672 were from women and 1469 from 
abroad the United States fnrnisbtog 672 of that total 
ond Qennaiiy coming aecoud with 816 

The greatcet number of appllcallout made In 1008 
were In conneiUon with locumolton whkh, the Comp¬ 
troller says was due to tbe i-ontlnued Interest to mo¬ 
tor <ars and allied subjects A great though smaller 
activity was shown to connaction with wheels, efforts 
being ihlefly dire* ted toward tha provision of an easily 
detachable tire-tarrying rim, while many applications 
dealt with valves for Internal-combustion engines In 
ventions relating to road tarring machines, compos! 
tlons for treating ihe surfaces of roads, and l^llBt^v)l 
lector flttlnga for motor lara to abate tbe dust nuloance 
showed Increased Interest oa did tools for tbe repair 
of automobiles on Journeys On the contrary, there 
wsi aome neglect of hora»drawn and railway vehicles 

Many Inventors occupied themaelvea with flying 
machines of the heaviar-Uian-alr type espeolally to re¬ 
gard to tliflir automatic balancing and facilities tor 
manipulating the varloiu rudders and planaa. Again 
patents In connection with tbe manufacture of arttll- 
cial silk ehowed on Increased activity in an Industry 
which (be Comptroller reports to be developing It 
may be said that artificial silk manutootnrsd by a 
new patent procen la one of the new thipmentg from 
Rlrmtogham to the United Btatea, and apparently n 
growing one 

The subjects of ahort-boae range flndara and eyes, 
periscopes for aohmarlne bonta, autoiuatio railway air 
iiola, and syatems (or giving flgnals to tha tooemoUve 
cab. aa well as a controlltog apparatna for stopping 
trains which hava reached an axceaalve apepd, were In 
evidence In tmtant applloatlona. Ftocemaa tor the ra- 
generatlon of waate rubber and tbe lyntbetlc pnrfno 
tlon of robber or ruhber^ltke prodneta Umed an In- 
tereating feature of the jMtenta of lato year. New 
methods of uelng tnngiten and other refractory modala 
tor manufaeture, by working them In oomhinaMmi 
with dnctlle metaja wUcb are afterward remored hy' 
beating tha flnlobtd grttole. olio attraotad ottontloa, 
while the atrapplag of flexible raxor bMea In aa lad^ 
catloB of tha way la whloh tha Idea of a mfety yaaor, 
atoee itt doo^i^aHBt ia too UalM Btatag haa baon 


Under a aeoHoa ,ot ^ 
1007 provftlng tor the rw 
exclualvaty or malhjy oat 


Tbe practlcel method of aerlel photography baa 
; been soughL Very encceeefnl nenlta hare beaa 
obtained to experiments with klloa, whloh wen fW- 
caatly made on French naval vesa^ by a aystam da- 
aignad by Oapt Baoonney In tha opening nrtiele ot 
the currant SumjxMear, Na 17M, thin ayatem la da 
scribed The rapid advance of thooretlial aclenee In 
general, and ot theoretical electricity la partlenlor, ia 
nearly as bewildering to the phyelolat and ohaailat, 
who la not Investigating electroni and Iona, as H la 
to the engineer Tbe old notlong we are told, are aol 
wrong, but they muet be modllled In the light of 
rent reaeercb A general exposition of tbe problem ot 
tbe conduction of elertiielty will therefore be wai> 
craned Bucb an exposition (a cautlooa gutdo and not 
an immatore theory) la given by Prof. J KoenlgB- 
berger Mr B. F Lakee admirable dleouaBiOD on tho 
Oxbydrio Proceaa of Onttlng Metals la ooneluded. Br 
teresting In tbe ligbt of tbe recent totrodnetloo Of 
tantalum and tungsten for lempe la Dr 0 totohayd 
Boehm s article "The Forenmnera of the Metalllo rtla- 
meut Inrandeocent Lamp ” Marla Partoa'a treatise on 
Canning and Preserving Fruit la conclnded- Beoent 
discoveries have filled up to a great axtent the gapa 
Id our knowledge of Palwolttblo man. A gtnaral ra- 
view of tbe present atatus of tho subject la gtven by 
A C Haddon Atmospheric dreulatlim la d lao uaaed 
by R. K Btnpart. Tba first of a series ot artidhs oa 
Imitation Anns and Armor and how they are maito is 
preeented. Arthur Weteon writes entertalnUi|ly oa 
Conjurera of tho tout, end delvaa up many n bit ot 
bletorlcal magloel lore. Experlmeate have lately booif 
made fay M. Blum with a cimpla apparatus dailjpied 
to demonstrate tbe rotoden of tb* earth oa (ha Btaaa 
ot oaeUlatlon and anpport of a almple pandulnm, Tha 
experiments are anmmerlied by J J Davla and'It r: 
Purday 


h patoat law la goa toat 


patent and dealgpa aet ot 
roeatloa ot potaoto w«ked 
aide tho United' Ktogdom., 
ivokOd Thla aeettoa oTthei 
Antorlean ] 


a In too UnHad Ktaaflook 




AMleirt aeeerda of RaDeyto CatoaO. 

Andrew a D, Crwiunelln to an artlole oa 
pected Betnra of HoIleyT Oomet" la fletenoS JP^jwngal 
(London) ^vee nil latefeatipg acconnt of tha^$^ 
obeervntlonrof thin ^ whia 
ct abdnt ffl Teen. ^ flm dpfl^tto re^pH thtot 
oognet la Cram ffiMna dthotoTU mg rtfliTTCA 
dtnerlhod to « C,. toffoto appianto4ito ^ 

thto tto» up to Uiht 4f UTfl Srgro oiorf 
oaratohr deoceihe^ tojOhlaa thaa to Vnrajpa.' 

«hie<Mh tho om m to ri iit to a vea dhowi^ 
eaa raeorde haeaoge they "liaapM^ that 
fclBMetoi hfd thMr QomtettoM to Qia>Sy, 
ooBwto weya ftobtomdewhetoeen toigi jjjdk 

ta’tho Wtot the appmtooe* of a e8toid';i|'' 

^oBM ai4 heoootooofd^Mlw 

Wi gwi ptohaMr 1 







INb Mnw of Uio SetBanna Ammuoab. 
, iv oaks U bo MB VM a (oomultiM to nduoo tba 
, ijnllabt refiHtoA ea watn-, m u to onoMe 

toto rt toeko iTttf wtdw tbo wator otiead of 
^ hmh tli*t whtai hu boHi nflected br voter 
^ Ugio Mt Torf for from 17 def. U portlr 
^ vtU tbareforo be rodnced Id tnteneitr 
TWte jaWtnd tbroogh o tounnolbw properly hdd be- 
~J!M eve- Idtfit wtaloli ooma* fma o mboiarpad 
|iwio eoelly tbrookh tbo toumollne held In 
1 |C PMMm. wbkb estlasnlabee the rodeoted light 
o pan fall of voter and o euboiergad alone, 
|ha biiiiirlinetit lOTtry aorcoMful, bat pmoUee alone 
fa!Bi4 ebov hov tar tba principle anderlylng It eon 
t| Mcaatfnlly applied to the detection of rocka aub- 
tn rOogb vator and obaenred from a moving 
‘'wM/aader variable anaiee. A Ntcol priam vould 


mw toannoUne, cot parallel to optical aziA coata 
AStiti llAd. A Nlool priam, 8 milllmetwa agnate, 
dMi liAO, Both can be had froto daalera In labpra- 
t^rf appardtaa. Okjaxata MmiiADn. 

Oofta Blca Btato OoHage. 


,, uffkTxna 

IVjfN at the Souunino AvRaioAM 
Xilllldafal^ la unlvereally elaaalfled aa cbaln, aheet 
jand! ball, of prevalence In tbe order named, but aa to 


t vith no evidence of ita electrical nature, 
1 'f)ta IneHn^ to aay that the information ia not auffl 
oipbt to enable one to form even a belief, much leoe 
a Judgment, and leaat of all to foimnlate a rule re- 


Tbaln lightning baa, perbapa, bean aa thoroughly 
•bldted and asplalned, and la aa veil nnderatood, aa 
aay of the other great phenomena of nature 
With reject to aheat lightning, t thlnh the caao la 
akoge^er dlirerent Thta deaignatton la given to that 
dtifnaad Itlumlnntlon, beat oeen at night in heavy 
battka of clouda at a conalderable diatamv from the 
ohoerver, and aald to be nnocoompanled with thunder 
I have long donbted the exiatence of aheet lightning 
M a form, having concinded that It It but an appear¬ 
ance, a rafleotkm, of chain lightning occurring bebind 
A otMd, the chain throvlng out a dlffneed ilium Ina- 
tton, aa may be aeen from the tongue of an electric 
biadllgbt of a locomotive on a foggy night 
Ky ftrat and greateat reoaon fur coming to thla 
conehndmi la diract obaervation. f hava aaan in 
omtil elonda, concurranily abaet lightning lllumina 
tion at ona edga and a tongua aboot out from the 
other In each eaae, the obecured end of the chain Is 
Moatvhere on the upper elde of the cloud, end aa I 
bav* Otaoarved that tbe center of tbe Held of the dif 
fueed Illumination le directly oppoelte the vlilble 
tatgne on tbe other edge of the cloud, 1 think ve are 
tUtUled In eaylng that If the cbaln la not the cauae 
of tble Utamlnatlon, r 
p^ahneat aa flada tharain a 
AtkOthav raaeon vblcb hae led me to conclude that 
abebt lightning le but an appearance, a reflection, 
CNgi the cbaln, la, that the Illumination alvaye ooenra 
aa' the npper aide of a cloud at a point out of view 
tbe ohoerver, and ha aaas only tba rofleotlon at 
tbo itaygih of tba cloud, or la tba dky obova tba 
0bi4^ U at a eonaldarabla diatance, no reason appeal^ 
1«# olby It obOnld alvaya ba thns ai 


tO^ba bbloiv Um raage of vision 
tbg maolaatloBB are atvaye diflueed, and tbe Inter- 
valb Jb ahd perfect accord vltb our oboarvatlotw of 
tbiadoratoniM at eleoa raaga, I ses no reason for not 
that they ate duo to tba bolta of Jova 
ovfa mtporlMtoo'ooafutea the alleged ahaenee of 
thflMUr, that oODtarlng only prben be cloud to at toe 
i dtatOBha for it to ba board, ntd to ba from ten 
' vll«A I have treauabtly beard thunder 

r akast lightning at close range, although 
>hg epA to tbe objeetlon that tha ebolil 
' r with tbe Bbeet, but. If eo, 

d out of Bight 

Ujng attgntlen to this at thta tima 
rhOihulaiig laaaon ta now upon na, 
... joaad b tbia top report the appear- 
l^gbtalbg fboy aeo In stoma b«low tben, 
\ ttip bdttoM do llkowtaa rarfpe«*lnf tbe 
|a^ bay eaa datemlna tbo 

'i to tiM than obala Ughtatag, 
* r M* or tbo dknd, will dsvear 


ta 




, In tbla nuMner, tba setaatlfle tet eouM be aieer- 
talaed, and if yon win cell attantlon to It tbe premt 
OMaon win doabtteM Bee the detormipatlon of tbe 


To the Editor of the Bciaimrio AuoncAN 
In view of the admirable though eenoatlonal flight 
of K Bleriot ocnni the Blngtlih Channel during the 
peat fortnight and In further view of the reported 
apathy of tbooa wonderful Amartnon oeroptanlotA the 
Wright brotheTa, toward altompUng any almilar flight 
it may ba of intereot to your readera who an Inlec- 
eetod In aoroatatica to hnow that the first flight through 
tha air acrooa the English Channel voa eucceaefnlly 
accompltahed by aa American in company with a 
Fnoclmftii 

My authority for thta statement le Wise* “Aaro- 
nautlea,*’ puMtahed by John Wise In 18E0 
Thta rare and Intereallag volume, on pags 54, chap¬ 
ter vl, contalae thta etatemeut 
"Tha moat remarkable aerial voyage that woe made 
soon after tha dlicovery of aeroetatlc machinery was 
accomplUhad by U Btanobard, In company with Dr 
Jofferlee, an American phyalolan, who was at the time 
residing In England On the 7lh of January, 1786 In 
a clear frosty day tbe balloon was launched from tbe 
cliff of Doyer, and after a somewhat perllona adven 
tore they crossed the Channel In something leas than 
throe honra. The balloon niter lU rsleaee rose slowly 
and majestically In the air. they paiaed over seveml 
ships and enjoyed a grand prosport of the nuineroue 
olijerts below them. They soon however, found thorn 
Bcivea beginuing to descend, which put tbem to the 
necesilt/ of throwing over half their baltaat, when 
they were carried one-third way serosa the Channel 
When they got about halt way acroes they found 
themaelvM dcerendlng again, upon which they threw 
over the balanoa of their sand also some hooka they 
had with them. All thla failed to overcome the gravl 
tating power of the balloon They next itommenccd 
throwing overboard their apparatus—corde grapplra 
and holtlaa An empty bottle eeemed to emit smoke 
aa it deal ended, and when It atruLk tbe water, the 
shock of the concussion was sensibly felt by tbe aero- 
naula Still, their machine contlnned to descend 
when they next betook tbenieelvee to throwing olt 
their ilothlog, but having now nearly reHclivd tho 
Freni h loast the balloon began to ascend again and 
arose to a conalderable height without Lompolllng 
tbem to dispense with much of their apparel They 
passed over the highlands between Cape Ttlanr and 
CalalA and landed near tbe edge of the forest uf 
Gulnnea not far beyond Calala The maglstratea of 
(be town treated the aerial travelers with the utmoet 
kindness and hospitality Tbe King of France made 
M Blanchard a present of IZOOO llvres, aa a token 
of appreciation of the aeronaut a perseverance and 
shill Id tbe newly-dtaoovered art 
With apologies for my Intrusion upon your time 
but with the hope that tbe contribution may be of 
Bome general IntereeL P W A. PmouMiioNM. 

Member Mlchlffui Aero Club 


TSi Bvsm or oub ahoutoba 

To the Editor of the Bonumrio Amibhas 
A a to the problem wbi«b voxes Mr Venning and 
Mr OonatablA conosmlng the number of a mani 
anoeatore, allow me to state that their dlOculty arleea 
from a false loclelogic assumption 
They easume that a man must have had four grand 
^renta. This ta not so He may have hod only two 
For a long period la human society all daugbtora of 
one family were the wives of all aona of tbe family 
Indlaorlmlnately Thta "consanguine group” ta an ee- 
tobitahed fact In eoclology All races, at one time or 
another paaaed througb It As long as it lasted 
one’s anceetore, no matter bow far back he traced 
them wonld atill ba only two. 

BOnce ono can have bad Swanceutora r generations 
ago only it we make the c lo imair that It falla within 
the time tlnee tbe consanguine group wee outgrown 
That time ta only a petty fraction of tho time man 
hot been on eerth To eetobliah a rule on wbat holrii 
truo during that traction, and seek to apply It to the 
ages that went before, to false rcaaonlng 
M present soetety. however consiuigiilneoui mar 
rtages having been pretty well eliminated tlie 8e rule 
dew hold troA CenaMertng tbe little comer of time 
covered by preiwt InetttuUona John Brown, x gen 
eraUona ■go,.had I* anceetore. No doubt about It 
Tha diOMliF In recasclllng this mathematloal fact 
with our ordinary conceptions of the matter comes 
from the Implied thought Each of na far enough 
back, would have had mlltlona of anewtors at this 
rata. Btnca thera ore many millions of ns to^ay 
tba earth would once have been so thickly crowded 
M to ba thaply nolahabltobie, which we know wae 
not so. 

vantabw at ones wbsn wa ramamber 


Us 

that such a state of affalra could only exist If avWT 
pair of parents gave birth to only one nltaprlng, and 
each mans anecators wees thns his and hta alona. 
Bnt since the majority of parents prodnoe msny more 
tiutu one child this Simon pure possaeslon of onr 
ancestors all to ourselves Is on Impossible thing Our 
ancoators are all inter-owned by the race, each of our 
forebean ia the forebear of a host of others ataO. 
And whan each man counts up his own Individually, 
those “own" have also been counted np as 'theirs" by 
hundreds or thousands of others, and any attempted 
total basud on thiao luuntlngs can be nothing but 
B reduplicated monstrosity 
Thus It ia true that for modem non-oonsangulneona 
tlmee a man bad 8* ancMitore x generations ago. 
But the rule boldi good only for those tlmoe and 
within those times the enormous totala urged In dta- 
proof of the mle are seen to be purely ilciltloua 
New York N T Botov Dr I.kok A a 


THB LOIO ULABD rOBTAL Of TBI PUXfTLTABlA 
SUB-KIYIB TinilBU 

Although tbo Immense Improvisueuta undertaken by 
tbe Pennsylvania Railway in bringing Its lines under 
the rivers east and west of Manbatteu to a station In 
the heart of New York city have arouipd a great deal 
of popular Interest cspi dally on snth epoch-making 
occasions oa the meeting of tunnel headings under 
the Hudson and FaihI Klvers and the recent placing 
of the last stone of the Immense terminal slatlon 
there Is one serllon of the work of (onsiderable LBgl 
neerlng Inlereat which hus mcelved very little alien 
tion from the press 

This Is the section Just west of the Bunnyside yard 
on Long Island where the tunnels emerge from the 
ground, and tho point of eapoclol interest ta tbe croes 
Ing of one tunnel over another 

The object of this crow-orer la to bring both aoit 
bound tracks to tbe same aide of the station at Hunny 
side, no other point being avaliabln for suih a iroa» 
over wllJioul iimisceasiiry coiuplliatlon of trackage at 
one of tbe etatlona 

From the point where It diverges from the pres¬ 
ent main line near llarrtaon N 1 tho Pennsylvania a 
road to New York la a double-track line one track 
being carried In each of tbe two tubes under the Hud 
ecu to tbo terminal atallon nt ’llrd Street One track 
and tunnel are used eidusliely for westbound and 
the other for ensl hound trsfllc but on entering the 
Slatlon uaib track aprends out fanwlse 

The bnndBomo tcmilnnl building ippesra lo large 
fiom the ouUlde vrtth Its half a million cubic feet 
of granite—1140 carloads—.>7 000 tmia of bieel aiKi 
r>000 0no hrlrks that It le a lltlle dliriinU to realise 
that much the gre-aUr part of tbe atallon proper Is 
underground llie underground area of the stallon 
li- about S8 ac res and Inclndea 16 miles of standing 
room for tralna on 21 dllTerenl imeks, adjaiwul to 
over 4 miles of passenger platforms. 

hroiu the atatlon eastward the (racks converge again 
Into first 8 and then 4 tracks carried In two wide 
tunnels undergroiind and funr alnglc-lrui.k tunnels 
under the East River 

To bring the esat Imund and west bound tracks info 
their iiatci’-al alternalo order ns the 21 Iraika con 
verge leaving the elation wouhl obvlniisly lause a 
great coinpllcatluii of Iruckugi and the same would 
apply to an only sllghlly low extent at the Sunnyalde 
yard A iroas-over could not conveiilantly bo mado 
In rock tunneling and less oo under the river, so the 
plac-e oeloctod as most convonleut was the “rut and 
rover' aertlnns between Avenue A and Bunnyside. 

The tunnels are now complete all the way from 
Bergen Hill N J under both rivers and Manhattan 
Island to Avenue A Iiong Island I lly and tho sc>c- 
tinn Including Riiunyride yard and the ml and c-over 
concrete tunnels for several htiiidrcd feet west of It ta 
also practically complete The taller le shown In one 
of our IlluatratlonA the poalllaif of the completed por 
lions of the tunnels being shown In dotted lines and 
tlie mtalnliig walla of the cuts where the tunnela 
emerge being visible In the iliiitauce oh the left of the 
picture Along the left elds of the ptilure ta the 
brick-covered concrete top of the A or northernmost 
of (he four river tunnela, which Is now complete all 
the way to the Manhattan terminal The next acc- 
tlon westward whore the rroas-over Is lielng made la 
shown In our other illustration On the left tn the 
distance where clouds of stofun may be seen arising 
drilling Is still In progress for further excavation of 
rock to make room for D tunnel (tho ocnithernmest 
of the four I the completed part of which la hldd-n 
by tho massive shoring supporting the ground unde r 
the Long Island Railroad tracks seen In the pi. Hire 
Tha mnleriol excavated here Is holatod by the nuui, r 
oils cranes abowrn and used to bury A tunnel on the 
right of the picture High in the middle the con 
Crete lining of O tunnel may be seen having he, n 
rarrieil up to that level si n gradient of 1 '• im i - iil 
from the bulkhead line below whlih In t1i iLt 
all four tubes arc at the nme level the othci (hr r 
rising to tbe point shown at only 1 22 to i .« ji, r i ent 
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Inr 1^ a« tenfTMnd au7 bt «>« tlw tBtnBae to B 
tafiqili, «beh'lu bow erotMd wtav 0 to Hkumo 
tho MatlfO pooUUm ooraplod hrtliar Mek oIobc Um 
Mibg^Dtniuol. 

ftamofllmUIr behind the pile ot eerth on the right 
of -the pktire ie the porUl ot the Btelnwey Belmont 
tutnelh, lending under the river to the New York Cen- 

^ Ideo of the mnnive nature of the work nay Tm 
foinoft tnan the tin and number ot the ahorea re- 
qoliod to hoM op the enter forme ot the upper tunnel 

Tho work la being covered up an feat aa completed 


rlaV tluttui^ the tnnnola, they will probably be un- 
cooeeieua even ot the dUterance of giwdlent between 
tudqale B and C, and there will be no evldenoe on 
the avlheo e( the hnmaiiaa work here ahown ot carry 
Ing Pda tunnal over the other 


AB AWtofegaiu WTWI.1I1 niMBAn nATU* 

'hip odloem of the telegraph eorpa ot the French 
anay lia«« been axperfananUng with an automobile 
wliwlav taMgraph atadon Bztonally, tha vehicle re- 
iiaiMeg a llmoualne ot the ordinary type. The wlre- 
leaa Ippakataa la not coneplcuonaly vlelbla through the 
glaaa Wtndowi The meat, ita baae, and the winch 
by which It la ralaed are carried on the root of the 
oar and oovered with an awning Tha ear, all paru 
of which are movable, la divided Into two compart' 
rnenm. Tho forerard ccnpartment contalna the epark 
Ing OOU and other dangeroun InalruinenU, the rear 
cmpartment contalna a 6-hurae-power dynamo, the 
recetvon, tha operating key, and a comfortable eeat 

The cay and apparatna weigh 6160 pounda The 
wetghh la inereaaed to 7160 ponnda by the addition ot 
the erew of ala man with their baggage. Tha car la 
driven by a motor of it home-power, and can main 
tain n apMd of 16 mllei per hour on a level road, and 
more than 6 milea per hour In aacending a grade of 
14 ppr cent. 

Tha antenna la aet up vary eaelly and rapidly, owing 
to tha Ingenloua teleacoplc conitructlon of the meet, 
which, when lowered, conatita of a number of concentric 
meUl taboi about ten feet In length The central and 
■malleit tube Ineloeei a ateel wire about % Inch In dl 
emefer, colled very cloaely Into a bell a to that It ra- 
aembles a strongly coropreaaed eplral eprlng, or the wire 
wrapping of a rubber boee Tbe wire similarly colled 
la ntended Into the baae of the maat where It Is grip¬ 
ped by two paira of wheels whhh are operated by 
cranks and gearing By this mechanlam the wire Ie 
torped upward, carrying with K the central tabs, 
which, when extended to Its full height, draws after U 
tbe Mcond tube which In like manner drawa out the 
third tube, and eo on Although tbe elevation of tbe 
■nailer tubes leaves tbe lower i«rt of tbe wire in 
closed In larger tubei which allow It to bend illgbtly 
it remains aufflclently stiff to keep all the tubes prac¬ 
tically vertical 

T^e maat with Ita aluminium support, weighs about 
400 pounds Tha telescoped mast la flrit screwed to 
Its haae and then raised to a vertical poiltlon by four 
meo. A few lecondi' work at tbe cranks then extends 
It to a height ot 66 feet The flve wirea ot the an 
(mina are attached to tbe top of tbe maat Four ot 
thaee wires, each about 160 feet long are distributed 


at fqnal angular dtotasoea around the matt and nre 
attadied to the ground by othw wins, iasulnted from 
them, w that the lower ends ot the antenna wirea are 
about M test above tbe ground The llftb antenna 
wire la oennected with each ot the othera and Ie as 



Tha mast fhily extended 


tended through a hole In ouc ot tbe glass windows 
of the car to the apparatus Inside The maat Is alee 
anchored to the ground by stays attached below the 
Biimmil When the nutenne has been set up tbe motor 
la geared to tbe dynamo only 3 bone-power being 
ueually employed 

The etatlon can be mode ready for oporatlou lu alx 
mlDUlee Ita normal radius of action exceeds 90 miles 
As two men suffice to operate It continuona service 
can ba assured by dividing the crew of six men tniu 
three watches of night hours each 

Tbs French army already poaoesses wirelssa ate 
tions drawn by horsea Each station comprises two 
wagoni one of which earriea twelve men and o gaso¬ 


line motor It tolun bolt an boor to set up OM oC 
these itatlona and tbe radius ot action Is only shout 
60 miles. Neverthelese the stotlooe are superior to 
those or tbe aermno army tbe Inetsllstlon of which 
occupies 40 minutes with a greeter number of men. 
Tha French army la the only one that poaseanes on 
automobile wlrvlras station 

The inatallatlon of wireless itatloiiH on dirigibla 
balloons has been contemplated but the problem pre¬ 
sents on almost Insuperablo dlfUiulty The highly 
i barged antenna by Us Indmtlve si lion on ibe wirss 
by which tbe car Is aiiepenileil from tho lialluan would 
cause sparks whkb might Ignite the hydrogen which 
escapes from tho staunchest of gas bags. The danger 
conid be dimlnlihod by aubstltullDg non metallic ropes 
for the ateel wires but even the ropee would becoma 
conductors wbeo wet 

This danger does not exist In the lase of aeroplanes 
It la estimated by experts that the total weight of an 
aerial wireless station need not greatly exceed 100 
pounds The station lould be opt'rsted by one "i.n 
In addition to tbe aeronaut Tha day—apparently not 
very distant—when an anroplane ihall carry tbe 
weight of three men will eooo be followed by the com 
blnation of those two present marvels—wireleu Ulog- 
rnphy and mechanical flight 



Briquette making funned the auhlact of a paper re- 
lently read before the South Wales Institute of Engl 
iieeni by Prof W Oailoway Bmafl coal, at la well 
known riinnot be burned so economically In the fur- 
nsi-es of hollers In Ita original stale as when In tho 
form of briquettes Briquettes made exclualvely wHh 
anthracite lusl burn too slowly and It la sdvisabla to 
mix a certain proportion of bituminous coal to ova^ 
como this objection Bp to tbe present no kind of ag 
glomerating material other than pitch or resin or a 
mixture of tbeae has given Mtlsfariory rsaulls. Brh 
Quettea made with resin alone become soft and loae 
their ahape In tho Arc those having a mixture ot 4 
per cent of pitch and 1per cont ot rain give better 
reanlta It Is of Interest to note that the total output 
In the United Kliigilnm in 1906 amounted to I D13,310 
tons, while Oermany produced M SOOAOI tons of this 
fuel In tbe same year The paper conulns fnll de¬ 
scriptions and drawings of the nixing and drying ma 
(hincry and presses reqiilnd for hriqueltc making to¬ 
gether with estimates of labor required and coats For 
example at an English works making 10211 tons ot 
briqaettss per day of ten hours the totnl rosi Inclnd 
Ing labor materials fuel and stores Interest and de- 
preclallon works out to Os 7 4Rd per Ion 


The Unking ot India and Ceylon by railway Is again 
under discussion TTiere Is said to be no serious engl 
neerlng diffliulty loniiMtud with the bridging of the 
Pauuibon Chsniiol nor nt tho south end ot ths Una, 
for the iBlBud of Mannar Is nlrtaily prncthally attached 
to Ceylon But between the sonihi rn md of the island 
of Rameswaram and ihe northern end of tbe iiland 
of Mannar there la a dlsinme of about 18 miles mark 
ed by an almost lonllnnoiis eoriil reef eliber corered 
with sballow water or rising abovi. the hvel of tbi 
sea In numerous i oral Islrta—the stepiiing-stones' of 
Adnms Bridge—to bo bridged 
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■trsiglit Um la not a almUar Una, btt « atnnk ot difr 
nita width, boidofad hr anch talntar atnaka. Tha 
largar tba apartora ot tha talcaoopa. tha amaUar wlU 
ba ibaaa aporiona Imacaa. Br atopptai down our Itna 
to one-hair lia alaa, wa make th«tt twica aa Ug, and 

ThalractnalalMlavanranalL With tba gnat YarkM 
teloncopa the apurlouB dlak ot a atar la aboot l/MOO 
of an InrJi in diameter. But on tha Imaga of Mara at 
111 ncareat, thla eorraaponda to nearly SO mUw on 
the planet'i aurfaca 

Nothing much onaller than thla can ha lean clearly 
with any exlitlng teteacopa, even under Ideal oondl- 
tiona A narrower black Una would aeem blurred out 
Into a gray fuiay atreak—much like a photograph out 
of forui, na regarda appearauta, thon^ quite different 
optically—and a black dot Into a faint gray patch. 

It la ot courae one of the flrat dntlae ot an obaerrer 
to learn to retognliie theaa apurioua Imagea, and dla- 
tingulah them from real onae and alao to attempt the 
more dtlllcult teak of Mixing the momenta of good aee- 
lug between the illaturbancea ot the Image dun to our 
ntmoaphnrp But the fart rnmalna that we cannot aae 
rlearly auylhlng leaa than 20 mllM acroaa upon Mara 
for anything much leaa than bo milea, except with a 
very few inetriimenta) and that therefore any vlalble 


took ahogt w Irlfkt ag ffotg atMi 
11 dygal apptafa to tha are tfatf ahM 
brl^t aa thla. Aa It la a dooMa atar, Batthdrari#' 
two eao be 1/10 aa bright aa ow ana. Tbagrt^W 
alow relatlre motion, whloh m the lett oaathlr hair 
abown Tory UtUa eurratare, but It to pretty ifh( i^ 
that they are really morliig in a vaat orbit, wbaaa m* 
cult may occupy a tho ua a nd yeara or iiimr» ^ J 

Wait ot the xanlth, and blgb un la tba brlJQUiit 
iteebblue Yoga, and In the aoath la Altatr, Ybloh to 
about one-baU aa bright AboVe the latter lie tht 
Bnall gronpa ot Dalphlaua and Lggretta. and bdffv 
are Caprieomua. with ita tamUlar double ataig, aaA 
Bedttariui. Scorpio la aattlng In tbo aontbwe^ aa4 
Opbluchua la abora It Herouleo and Corona are bMdw 
\ ega, and Arctunw lower atlll, almoet duo waat Hw 
G reat Boar la tow In the northwoat, with the Uttto 
Bear and Dragon aboro her 
In tha northeaat Capheoa la high aboro the polA 
Caaaiopela below, then Perioua, and laatly AnrlgA, 
which le Just beginning to riae. in tba eaat la thn 
great aquaie iff Pegaaua, with Andromeda on the toft 
and Aqurtaa on the right 
Tha ealltary star In the aonthaaat Is FomaBtaol 
The very brifftat objMt a little aontb ot east U lfnr% 
and tho fainter one about half way between tUe and 



TBK PLANign. 

Mercury la eroning 
afar all through thp 
month and la rlalble In 
tbo flrat half ot It, sot- 
Ung about 7 20 P M. on 
tha m. and 7 P M. on tha 
16th. He to at hie great- 
eat elongation on tho 17tlL. 
when he la 26 deg. oast of 
the ann, but being also 
■ome 11 deg. eonth of It 
he le not rery favorably 
placed. 

Venue le evening atar, 
setting abont 8 P M 00 
tha 111 , end le moving 
rapidly southward ao that 
on the 80th, though far¬ 
ther from the eun, aha 
seta at about 7 SO 

Man le In Plaeae, nad 
cornea to oppoeltlon on tho 
S4th He lx viaiblo all 
night long, and la Mooed- 
Ingly conaplcuouf Duxk 
Ing the month be roovee 
slowly westward among 
the stare end at Us and 
he Is quits near tbo "fliet 
point of Arleo'* from 
which longitudes and 
right Ba<-«DBlonH are meas¬ 
ured, being about 41^ deg. 
south ot it. 

Jupiter Is In oonjiino- 
lion with tbo BOB on tha 
18th, and practically Invto- 
Iblo all through the 
month 

Saturn Is In Placoe, and 
rises about 7 30 P H on 
the ISth, ao that bo la ob> 
■enrablo most pf the 
night 

Uranus Is In Saglttarlns 
and c r o ss is the norldtaa 



jKUMillile til wi tin}thing Mho ns much on Mare with 
the lilg InNiruDieiit as ion Ih- seen on the moon with 


evidences of life or of Intelllgsnt constmctlon on the 
planet would have to be on on enormous scale. 


at 7 17 P M. on tho Itth. 
NeptiuM la In tho ooa> 

stellaUon Oemial, and riaos a UtUo after mtdnlght 

TBB KOOg 


Tho HBinc diffli nitv aff«i le plintography The Image 
of Main with III!' siiini tiletuiiiH Is only 1/76 aa big 
ne till innon H lint Ihn grain iif llie plate Is of Ih« 
tfimi sl/i It li\ lo iMilnige tl\n plunel e Image by 

iiiullliin lumrs wo lingthin the exposure time ho 
that Hie Ininge In lilurrei) by bud wolng The romurk 
Bbk results olitiiliiiMl 111 the Ixiwill Obaervutory were 
gained hi a Judblniie ilnlio of inlarglng power com 
hiDod with u \Lr) tiviiriible cllniHle and great monipu 
latlve Hklll 

Even If our air whh by a mlrarle quite etendy 
Ihore Is a llinll lo wliiit we can see on Mare No tele¬ 
scope however perlo 1 lan iiink the Imago of a star 
a mere lumiuouu point ns gi'omelriially It ought lo be 
Tble arlBPS not from the iharuitir of the Icnsm mlr 
rors etc but from the icrv nHiiiro of light Knowing 
that light conslHls of wavo-llke Tlbrallons It Is pos- 
■tble (o show fbv melhoilH too teihnlrnl to be briefly 
explained • that tbc Image of a wtnr seen through a 
round opening llho that of ■ telescope will not 
be a sharp point but a eniall dish of light failing 
away gradnelly at the edge and surrounded by mnrh 
fainter rings ot light Similarly the Image of a 


TIIR UXAViniB. 

Right overhead at our hour of observathm to Cyg- 
HUB one of the flnnet of the cnnetellatlone. Our Initial 
letter shows the flgure of the Swan flying eoutbward 
along the Milky Way, with the star p marking Its bead, 
tbo line C r y d < (the lest not on the map) Ita wide- 
■■■read wings and with a, tbo brightest of all. In the 
midst of Itn body 

Two or three stars In It deserve special attantlon. 
a le notable becaneo the most rareful measures of Ita 
parallax fall to give a sensible result Thla star, 
though apparently one of the brightest In the heavens, 
lb at a literally Immsosurable distance Ita real 
magnitude ranet be exceedingly great. 

/s le a line wide double, yellow end bloo, alee at a 
”cry great distance 

Most Interesting of all la the mall star 81 Cygnl 
(marked on the map) which is Just easily vlMble to 
1h<> naked eye Thla Is the first star whoeo dlstoaee 
was measured (by Bessel In 1888) Numerous rseont 
mreiiures have determined Its parallax and dIstSDOO 
with an iinrertalnty probably leas than live per cent 
Its dlHtance from, ue Is lOlt light years, or 88 milllena 
of mllllona of mUea. At this dtotsBos tbS nm woaU 


Lost quarter occurs at 8 P M on the COi. flow |lMliw 
at 10 A. M on tbe 14th. first quarUr at 1 P., M. oa ths 
8tnd. and tall moon at 8 A. M. on tbo l»th. The stqoa 
Is neartst na on tho 1st and again on tbo tttb, and 
remotest on tbo ISth. 

On tbo omnlng ot tbo 1st sbo Is In oofilnnctlon 
with Man, and at seen from tbs sastsm UsMsd fsffss, 
pssses right over him, hldlnif him Aw asgiv U 
boor This win be a moat latsrsotfbc oflUr «o 
watch 

Aa seen-from Waabingtoa, Man fflsdbpams bt tin 
eoatom sMs of the niocm at 8 41 P M.. and roappson 
almeat at tbo oppoolte poln^ at f.18 Tbook tlaosa 
wm bs sartlor tor ptoooa oreat of WhabtogtM. 8*4 
later AW thdoe obit of It, sftm- oHowanoA fs bsafk 


Tbo moon lo oloo In eonjunctlm Wttb Msm tosbb# 
Sad. NoptnDo on tbo Mb Jupiter ob tbo 14tto. HbNinyx 
OB tbo ISth, Yknuo im tbo 17th, uyoaiit. pio 
Mort again on the 88Ui, ond flatnrq on tM 
tboio an ot hMS Interaat, fhongtt 1^ 

Mon with Man to tdogo. end w 
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loww edt^ OB wUdi tba edfs ot witll D nMa. At which will do owv with tho nweMlty of hoyliig ona 

one ilda the flange K U extended to form a tongue F to the other In Fig 1 the poalUon of the wheel 

Between the two walle of the cover, a layer of aabestoe when the etearlng column In telueroped la Indliated by 

O la placed Tfala layer ia placed only at the top of dutted linen. The mecrliig culumn may be extended 



of a theet metal piece A, provided wllh depending 
•on 'The bmeketa B are pivoled on pine C wblih 
JonmaJed In the flangea of the ehelf The broiJceta 
alao provided with flangea at the rear end with 
IB for icrewa, with whb h the nhelf It attached to 
the aupport The bracheta alao eupport a pair of bam 
D, from which hangnm E are euaiicuded The end of 
aaob bar ia flanged outwardly an Indicated in Flga 2 
and I The braikela B are formed with otieninga F, 
ahaped like a keyhole, that U with an enlargement 
above to admit the flanged onda of the bar f) and a 
oonatiicted portion for lha liody of bar which la kept 
from altpplng ont hy the llange<l enda The hangcra B 
are formed of a elngle length of wire bent double aa 
abown to the beat advaiilago In Fig 1 The enda of 
the hangera are formed with ringa O Tbe bam O, 
whieh are hollow, are alotted lengthwise and tbe eada 
of the bangera are lntro«lucrd Into ttala alot while the 
Hngi O prevent them from allpptng out Kltlier one 
Or both bam may be used and the bangera provide 
coovaolent support tor various articles It will be 
orideDt that the device may be folded up In a moment's 
time, tbe brackets lying wllblii the flanges of the shelf 
A, so that the device occupies a minimum space The 
Inventor of this devtco is A DshI of 302 West 144th 
Street, New York city 

iUI-IBOg BIATBB Ago BKOBPTAOU 

When heating sad Irons on oil aud gas stoves there 
la danger of the Irons becoming coated with loot, ow 
lag to their direct contact with tbe flames In order 
to overcome this dlIBculty the sad Iron boater Illus¬ 
trated Id the accompanying engraving has been de 
signed. It consists. In general of a plate or tray 
adapted to rest on the stove and a < over formed with 
a douUe wall In which insulating material Is placed 
In thm way the flames are prevented from touching 
the Inns, while the cover prevents the escape of the 
heat front the Inside, and thereby accelerates the heat- 


iver the end of ouo of tho slats and 
bed at each end to the staples B by 
if hooks £ Ihe tension of this spring 
9 adjustable by means of a ll.shapcd clip F, 
Is provided with Ungers that engage the colls 
spring as shown In Fig 3 The books £ are 
under the clips and are tree to adjust them 
to the various iioeltlona of the spring os the 
re moved to open or closed position If dc-- 
in ordinary coll spring terminating lu a book 
end may be used as Indicated In Fig 1 but 


TBUSSCOPIBO ITXXBIgO OEAB TOR AUTOHOBILU 



oiteralis the two pIstnuR 11 
lyllnders U of the coniprcw 
louirollcd outlet pneptoRpH 
common pipe h roniieiln 
weight and Bom nn bd pr 
Ilf the water 1c\el cnusis n 
raising of Ihe welglil w 
rises the weight Is Hiiirii 1> 
I've rotation In the retci 
shaft Thus the WLlKht 1 


tUT AOJUBTBX BOB WIIBOW BLIBDB. 

the adjustable spring Is preferred as It may be fltteri 
to Slats of different sixes end the tension may be regii 
Istod to a nicety With the adjuster In place the 
slat bar Is heM tightly against the slats preventing It 
from rattling and the springs also prevent tbe slats 
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ScientiHp V 




A MBTAIU UM? 

A vpty convenient form of luup has recentlr boon 
(Icvliieil for the nee of ijimpem hunlen, etc. It eon 
elHtH of a portable ai-etylene gue genentor, and a 
hiirnir iirraiiRed within a reflerlor which la open at 
the froul for the eacape of beat. The walla of the re- 



A POBTABLl UaST TOt OAimBA 


flnrtor are Imperforate to prevent the paeanao of air 
throURh the reflei lor whnn lh« liuiip la IxliiR tnoveil 
about or la expowd lo I he wind In IliU way the 
danger of exUugulahliiK ilio Haht le avoided The 


View, ng. 1 Tha barner A la atteehad t» tte tal> 
bla tuba B, whlob runa to tba gnarator Tha r al lae- 
tor 0 In which tha bnmar It flttad la provldad with a 
flange along lU outer edge, to which tha anna D are 
aerured Tbeaa anna ara faatanad to a cage B pro¬ 
vided with a atrap f, which ia atrappad about the 
head of the wearer Aa an additional aupport to tha 
lamp, a amall bracket a conneets tha bettom of tha 
reflector directly to tha head atrap When it la do- 
aired to uae thla device on a boat or In camp. It ia 
mounted on a otand H, aa Indicated In Fig S Thla 
■tand la formed of two Beotlona, one of which la 
hinged upon the other no tliat tha lamp may ha moved 
laterally By means of a thumb acrew I, the two Mo¬ 
tions may be clamped at any dealred poaltlon Tha 
lamp la taken out of the head gear by unacrewlng the 
bolts J and It may be then fastened In a bracket K. 
which le twivoled on the upper end of the stand The 
swiveling braiket ia provided with a handle L, which 
euablee one to move the lamp about In any dealred 
direction The inventor of thli portable limp la Hr 
O A Loveless of Waters Meet Hlch 



riitiired In the atcompanylng engraving la a davlee 
iidupted to HUgment the Bound of telephone bells or 
other signals so that tho signal may be beard In 
Pisces where there is mure or lew nolso The device 
Is partli iiiarly udaiited for uae In sbope, pumping ata- 
tlons, snd the like where ordinary sounds ars not 
dlsrernlble esiieclally under heavy atmospheric con 
dltlons or In damp or rainy weather The device con 
sists of an elongated dished body formed with sound 
iiflwtors at oppoalte ends and a almllar sound reflec- 


fha fllulntML n wlD 1w olHirmd that tbe^ 
conical terra, aad tho rtfactora A a«l |B *ar«w » 
catoh tha aounda which ordtearily tra-rtf obt lb a Mb- 
eral dlnctlon from tha talephone, and dltedt OMn 
forward Tha reflector 0 servaa atanilartr to MlUot 
and reflect the sound warei that para npwtrA. Her 
roavenlenoe In mannfaoturo the refleotor O la prater- 
ably made In a saparate pleoa but tho portloa wMA 



BUOBATOB TOl TILBnORI. 


extends to the mein body Is tangent thereto and flab 
tened, In order that a neat Joint with tha body may 
be effected The device Is extremely simple, and can 
readily be attached to a telephone by means of a 
couple of screws. The form of the reflector oan be 
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COLO galvanizing 



E very new model of the Remmgton Type¬ 
writer since the creation of the industry 
has represented a fundamental advance 
in typewriter quality and typewriter service. 


Remington 


Models 


BRISTOL’S 
Recording 
y Gauges I 

I Write for New 1 
> Bulletin No. 104 




ttFACTORr PRICES 


iRIOER^iaEMTS 



do this and more—for they represent the greatest 
single advance which has ever been made in the 
development of the wcitmg machine 


*/ the Nett Freteres 
Column Selector 
Berk Spacer 
Two Color DwI 
New Carnage 


Single Dog Eacapement 
Variable Line Space link 
New Paper Feed 


Remington Typewriter Company 

iiNGoamRATPD) 

New York and Everywhere 





Engineering News 

Ut t I’SlKAThtt) 


The Laadng Eoammne Papar oi the World. For Cinl Mwhaiaral, ftmoi and Elaeincal E 
100 lo I2i p mi. y a 13*. waaUy Said laa caaU lor ••apb cop* 

H yoo raapa Wm, dSd anaCT, aqaiwi wtW .■ "Raglan Wi^dnpfW. 
TNB eNaiNBBWNa NBWa PUBUfHINO CO »a em w ay. Nr 



flawa umiUIm Ilka SCONTmC AMIMCAN wAan wiMiff to addarflaati 



















































































POWERFUL ELECTRIC ROHTIRQ 


CONTLYINO MACKIWFHY I"") |ir 
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UWORI or TBI IHIUU ATUTIOV OORTUTI. 

The Mrlea of avIoMon LoiiliaU liuld (ant wo«k at 
RboliuH muar ever Hand out ionepicuoiialy In the 
lilttory of man a BKe-lona alteinpl to aehleva the eon 
queat at the air In ipeed rlnratlon ot flight and 
aUblllty nnder unfavorable atmoiphnic couditlona, 
the BcblavemenU have ihown a aonderful advance In 
tbe art of aviation It la aafa to aay that the moat 
Bignifloant feature of the nonteat—the one which la 
moat prophetic of the future aervlreableneea ot the 
aeroplane—la the way In which the varloua at la 
tore dared the elcmenu by bringing out their ina 
eblnea and making aome of (heir beat fligbta when 
tbe wind waa of a alrength which hitherto hai been 
conaldared prohibitive It wan the unfavorable 
weather condltlena rather than the dlatance whlth he 
covered that conatituted Latham a apectaculnr flight 
of Sfl mllea at a apeed of over 4ti6 mllae an hour the 
moat remarkahle performance alore (he Wright broth 
era made that Arat memomble half inlte flight In North 
Coroltna with a po«er.dTlven aeroplane 

For It cannot he denied that the reluctance of the 
«\tator to bring hie maihtne from the aheiier of Ha 
abed, eicept In the llghteat aira had ahaken llio faith 
of the pnbllc In (be Immediate if not the ultimate 
practli ability of tbe aeroplane That reikleaa da^ 
Ing ot the Oalllc (.haracter, which did ao much to 
bring out the Inherent high apoed of the automobile, 
aeema daatined to work a almllar reault In the even 
more dangeroua Held of aeronaotha If the cabled 
gecounta of Latham a flight are not over-aenaoned with 
tbe Inevilahlp enthualaaiu of the moment the behavior 
of hli machine during the pragraea of a alorm of wind 
and rain waa Indeed phenomenal For an hour ' 
■aya the dlapatch ‘with fluttering wlngi It fought lie 
way agalnit the atorm of rain and wind at an aver 
age height of ISn feet mounting higher ai the wind 
Tcae, until during tbe norit of the atorm It waa fully 
800 feet above the ipertatora. But it waa roaerved for 
Farman driving a biplane of bla own deiign to petab- 
Ileh beyond nil qucetlon the ilaylng qualltlee of tbia 
type Hla ^ntrlnl returd of lllTK mllea In 3 houra 4 
nilniitCB 6C aeconda and lila total flight of 11R mllea In 1 
hnura IS mliiutci haa tarried the long^dlataiice record 
biyond the expectattona iven of the moat sanguine 

At the preient Writing the reaulta at Rhelmi aeem 
to have eetablliheid the auperierlty of tlie monoplane 
In apeed and of tbe biplane In endurance Blcrlot 
with a raonoplann holda the record for apeed with a 
time of 7 mlnutca 47 4/5 aeeunda fur a lap of G 21 mllef, 
allluutKli Ciirtlaa In hla bcautifulh dealgnud and built 
biplane la a gtiiid aiiiind with a ncord uf 7 mluutca 
48 2'B aenmda Tin. cumpatt lllth biplane uf Ciirllaa, 
weighing IcHB than half aa much na thuac ■ t hie com 
petitors won the International eup uvt r a 12 43 mllo 
courai In 15 mlumi.B 60 J/5 aecunita Summing up the 
reaulta It may be ealil (hut (be brilliant lournamont 
at Rhelma haa Latabllehed tbre< (acta KIrat that 
the pntblcm uf alablllty ban been aolvrd aocondly 
that an aeroplam motor haa bcin produced which 
will run until lh> gaaullne tonka are empty, 
and thirdly, that the problem of alighting with 
out injury to man or machine la ^el a long way from 
•ulutlon Regarding ibla laat fialure we offer tbe 
Buggeatlon that, since the acrUUnta are due largely 
to tbe widely extended and dellcaie wings or planM 
coming In oonlart «ltb the ground a great gtep tm 
ward the perfection of the aeroplane will have been 
gcblovad, it acme method can be devised by which 
•t the nomopt of alighting the planei can be 
tkrown upward and backward ao as to Imitate In 


lome degree the folding at the wlnga when a bird 
allghti That the problem would preeent great me* 
chanical and constnicUonal dlOcuKleg, we admit In 
a biplane because ot the rigid trnaetng It would te«ni 
to be Impractlosble, but It to eenoetvable that the 
problem might be worked out In the monoplane 

A lAllTAlT SJIAUASI OARAA VOk imAlA 

The Chicago aanltary and ahip canal, 21 feet deep, 
lAO feet wide, and 82 mllea In length, which waa tnt 
through for the purpose uf carrying tbe lewage of 
Chicago I Icar of Lake Michigan and ao preaervlng tha 
purity of thlcagoi drinking water, hag proved to be 
a notable aucccM The city ot Buffalo la new eecking 
pcrmlnalnn to cut a elmllar drainage canal to divert 
Its newage from the Niagara River and thereby get rtd 
ot what Is recognixed to be a great menace to the 
Inbabllanla of the Niagara frontier This good work 
la to be ac-t-ompllshed by the creation ot certain artl- 
flclal channela, into which the effluents from all the 
sewera can be discharged and It la a fortunate fact 
that the geographical location of the city makes It 
poaalble to do this, by tha conetructlon of what la 

< ailed tbe Brie and Ontario aanltary canal It Is pro. 
iKised to draw A 000 cable foot of water per aecond from 
Lake Erie reverse the flow lii Buffalo River and 
Smokee Creek and carry the diverted water to Lake 
Ontario through an entirely now canal, at a total retl 
mated coat of |30,0d0 000 

The menu elevatlona ahown on the United States 
lupographlc maps for Lakes Erie and Ontario are 
respectively 678 and 240 feet Hence the total dlffei^ 
ince In level between the two lakes Is 327 feel The 

< hnonel will be so located and conalructed aa to make 
the entire head of 327 feet leao a small loco In the 
ue<-easary elope for flow available for the develop¬ 
ment of iiower This meana that there will be an 
abaolute conaervatlou of the entire natural energy of 
I he water wheraaa most ot tbe power* now exlatlng 
along tho Niagara River um leas than one-half ot tbe 
tout head between the two lakes That portion ot tbe 
work wbich Ilea within the city limits will be bnllt by 
the city Itself The rest ot the canal will be bnllt by 
private capital, and the realdimta on tho Niagara fron 
tier will be given the perpetual right to drain their 
sewage Into tha arttflclal ehannela thua created Relief 
will Ibua bo afforded to the people who live along tbe 
Niagara River, and are dependent upon that stream 
for their drinking water 

Tbe excavation of the canal will commence at tbe 
point where Buffalo River trooeoa the city tine on the 
east and It will be excavated ot aufflclent deptb and 
a Idth to atop tbe creel of tbe aoiith Buflelo floode by 
carrying off tbe waters ot the Buffalo Cayuga Caae- 
novla and Smokee treoke The tonal will be conetruct- 
ed below all tbe railroads that enter Buffalo from tbe 
east and will paaa through tbe divide at Wllllame- 
Tllle through s tunnel four iiillee la length After 
emerging from tbe tunnel It will be coDlInned In open 
cutting oa far aa the State barge canal below which 
It will be carried by a siphon Here tbe two lanale 
a 111 be connected by a lock through which the traffle 
ot the barge canal can he Seated to the freight yard at 
aordenvllla and on to Lake Erie, thus providing a 
barge (anal terminal at Buffalo In addition to that at 
louawanda 

If this smbltloue icheme were being promoted aim 
ply for the development of tho 150 000 horse-power for 
Industrial purposes which la the estimated oapoclty 
of the canal tbe chancoe of securing government 
tnneent to the withdrawal of additional water from 
the Niagara River would be very imall Indeed, for 
there la no question that the governments of the 
I'liUed Btutea end Canada and the people of both 
(ountrleo are strongly oppoand to any further dimln 
utlon ol tbe flow at Niagara Kalla. The hope ot 
tbe m heron lies In the fact that it will effectually 
purity the supply of drinking water, not only of the 
second lorgeat city of tbe State, but alee of the country 
and towns adjacent to tbe Niagara River It la aatl- 
mated that the construotlon of tb* Chicago drainage 
(bubI has reduced the high rate of mortality in that 
city by 51 4 per cent and almllar reaulta may be looked 
for In Buffalo Though the Srir-vrivn Ameikav baa 
always etroogly opposed euy further withdrawal ot 
water from the upper Niagara River we think that 
the withdrawal ot SOOO cubic feet per eecond to pro¬ 
vide thie important city with a pure water supply la a 
proposlllon which demands the eeparala and careful 
lonsideratlon of the Federal govemment 

VHT M WATCH XAIlfirBlVai BUAXT 

Tour watch hoe atopped without apparent causa, 
and yon at once attempt to wind It. The crown turns 
with a new aenee of ease, but the operation Is end 
leaa Than you loam that a Ockle mainspring eon 
eluded to realgn ita took and, well—simply broke. 
Why? Here la a query that may atand In tbe company 
of ' U ho wrote the lattera ot JunluaT" "Who was tho 
Man with the Iron itlaokT” and other unanawered qii» 
tlona of hlatory The best main^rlnis have Wati- 
Uined thetr right to break ever atnoa modem wntetma 


wem Invmted and they will do m until aoibe ■eoiet ol 
Nature, tor which watchmohert are atlR aenrehlair 
Is revealed Hudden olertrleal dlstarbaaM at thO 
atmoaphere extreme rbanges of temperature, or con* 
toot with a cold gubetame will eRegaWnaliy reault 
In a brokan malnapring Such caniingenclet are well 
underatood by watchmakera What la not so well m- 
derttoed le why a spring will aomoUmee snap ht 
twain or In twenty pieces despite the beat of care. 
You may aairlbe It to a lit of temper or to the doc 
days, or give any other reason that la netther logical 
nor borologlcal Tha tact and the mystery remain 
This Bprinf Is a piece ot tempered steel, naually about 
twenty laches long, colled In a barrel between tbe 
upper and lower piatrn of the movemenu It la tbe 
motive power of the watch It la made In degrees of 
atrenglhs widths, and thicknenes aultable to the 
watch. Aa a malnqirlng la subjected to varying Ceo- 
dltloua from that ot higheet tenalon when fnlly tronod 
to that of comparative rest when the watch tt nm 
down and aa It la conatantly undergoing a change ia 
reelatance ei Its colls unfold. It ■eema to be the on]/ 
part ot the watch, subject to caaitaUlea, against which 
even careful use cannot always provide 

It may be well to state Just here that all watebeu 
of a given make and alas do not properly take tbu 
same atrength of spring A variation In thiekneeu Of 
only two one-thoiiaandtba of an Inch may be thu 
measure of the difference between the right and tbe 
wrong mainspring for your watch Here la the Held 
of the quallfled watch repairer To lit a malnapring 
requires some deftneaa, but to lit tbe proper one de¬ 
mands practlral experience and Judgment If your 
natch Is worthy of a apring at all, pay a competent 
watibmaker a proper charge for a good one 

But the nucstlOD, ‘ Why do watch aprlnga break? ’ 
ramalns unanswered, and the puisle la gtlll further 
(ompticated when we are Informed by one of the 
largest manufacturers ot watches In the world that 
a sudden spell of hot weather Is invariably succeeded 
by a noticeable tncreaaa In thw number of cemplalnU 
of broken watch spring! At Brat thought this Inter- 
raatlon ig puxxiing A sudden drop rather than a 
sudden rise In temperature would aeem to be the 
natural predlapoalng cause Cast meuia show greater 
brtttleneas at low temperatnrM under all kinds of 
■trees, and ateel and Iron though at lew temperatures 
they show but little lees of strength under atatk or 
under gradually applied atreBaes show a marked loaa 
under Impact nr Sudden atresa 

We can understand the breakage of a mainspring 
when In very hot weather, the watch la taken from 
a heated Imnaera or vest iiorkM and laid suddenly on 
a cold marble nr Iron slab, but bow shall we explain 
tbe sudden breaking of the spring while tbs watch ig 
running undisturbed In the pockeiT Here le a ques¬ 
tion which we commend to consideration and dlscua- 
■lon by our readera. 

TXi ran TOTA0I or tbb «iimuv ni ” 

The new Zeppelin III ” dirigible, after a trial flight 
ol over two hours on August 2flth started on a trip 
from Krledrlchsharen to Berlin at 4 A M August 27lh 
The Journey was to be made via Nuremberg Lelpsic, 
and Bitterfeld tbe total distance In an air line being 
about 400 miles Alter roveriug 880 miles the airship 
descended at Nuremberg at 4 45 P M, to effect re¬ 
pairs to one of tbe motors and also to one of tbe pro¬ 
pellers. Tbs Bret deocent was made at Ostbelm shortly 
before noon for the purpoee of taking on water ba' 
last Tbe elrahlp reaaceoded at 2 80, and reaobad 
Nuremberg 80 miles distant. In two and a quarter 
hours, an average ot 35 mllea an hour From Fried 
rbtaSbaren to Oethelm It averaged 25 miles an hour 
Count Zeppelin awaited hie new craft at Bitterfeld 
which potui It was expected to reach without a atop. 
U was hla Intsatlon to pilot the airship himself from 
that place to Berlin, where the Bmperor waa awaiting 
him 

This new airship hu two ISO-hoise-power motors, 
and la tbe most powerful air craft thus far produced. 


In a new English gas works It was observed that 
Iniandeacent gas mantlsa rapidly dlmlnlabed In bright 
nesa and acquired a brown Incrustation, which was 
found to consist ot ferric oxide. By examining the gna 
at various stogsa of manufacture it wag ascertained 
that tbe flniibed product oontalned the oompound car¬ 
bonyl of Iren, formed by the action of the carbon 
monoxide of tbe gaa upon tbe iron pipes threegh 
vThIch tha gas paaaed at comparatively low tempera- 
turea In the later stages ot tbe proteaa. No iron com 
pound was found la the gia discharged by the rvtorta 
and the hottest pipes. Carbonyl of Iron U not af¬ 
fected by dlinte hydrochlorio acid TPben the goS is 
burned tbe carbonyl of Iron Is deconposed Into troti 
and carbM monoxide. A hw weeke later, the prodiuN 
tion of carbonyl of Iron was found to hA?* dlmlatihed 
consldarabiy Hence the conclusion was drawB tiiAf 
tho Interior of tha pipes had beemoe oeotnl srlth toir 
and naphthalene which protected the Hen the 
octlim ot eartwn menoiMe 





tV^Mt DM# HL tom»- 
M« tlp*t. i« miWMd 
t Ithta* «i K«M««I, Omtfajr 
Ui Mote win Dr a 

tnrr WWi* Ot mn pwtar 
•t Bo^taMW. *HM», «vwr (h* 
piriM of erpBiac haa a wldUi of 

mneiiic ateadUr la ■!■• and aa- 
wantlr UAmebad tba ‘Archtin*- 
■at Of MS Uwa oonatltntaa bar 
I boat afloat 81m la 218 faet 
la drlvan )qr twln-aerkw ancinea 
ta on tha awfaca, and Id aub- 
radlua la tJlOO mtlaa 
Kiaddan rapid dacraaae ta the fralpht- 
Bk ta* ‘■at** a<«t ot Jnir amo tne 
K tha Anarloaa RaUwajr Anaoclatlon 
jntbta a few wariu there nay be a 
L In 1^ aecond weak of Anriat there 
aara, which rapraaantad a da- 
llpoo earn dnrlnf the praeadinf two 

^ripm, there were 470 bolter explo- 
H Stataa, aa oonpared with 471, 431 
■wy Id 1M7 IMt. and 1*06 Tha 
ft kilted by bolter aiploalona In ISM 
KOO. in ISOd, 286. and 383 In 1806 
^■Ina period aince dotobar lot 1887 
wMt boiler asploalona waa lUODl, In 
Htia ware Inlurad and 10,884 ware 

loat aeverely need portlona of a cUy 
eadera which Jlne the Inalde edse 
continually aapoaed to a par- 
eSect from tha whaela of 
horea^rawu trafllc A teat of 
belnc made In the Bomaih 


orka They are reported aa ahow- 
; qualittea 

eferred to the plan by which tha 
ment la now purchaatne Ita coal 
wtlnn valna, which la aauertained 
ea. The new ayatero of purchaaa 
Idinca In Waablngton over three 
Inga througbont tbc United Stataa, 
raraauala and the Panama Canal 
pnt haa effected a aavlng ot 8200 
Mat bill ot 810,000 000 
In rolling mill planU make It poe- 
aHfln IfltjtpU In one aertlon I beama of a weight and 
■Ma-yijy^ yarn beyond the capacity of tha mllla of tha 
laaf iNaMM^ HVmnerly when an I beam or other rec- 
tangnlar aljlpa exceeded a certain alie It had to be 
bnllt np hl^, plate and nnglea livetad together The 
Iteel Worka which baa been rolling on 


) tamouB Bingle-acrew Unera, the 
irla' holdera of tbe tranaatlantic 
tho laat century, have been wlth- 
I, nut becauae they are by any 
t becauae they cannot compete In 
h twin, triple, and quadruple aorew «o- 
Uplawxpanalon and turbine type. Theac 
he largeal alngloacrew marine en- 
Ut, they marked the elaaa ot what might 
alnglewcrew, compound mgliM period In 
of tmaantlantle travel 
actlvaly In prograia on the eonatructlon 
moQntaln rallrand acroia the Andea, tbla 
La Faa. Boavla, to Arlcaa Chill The rail- 
abont 88 mtlaa hmg, leachea an axtrame 
18.0M faat abow tha aaa, and It will aarve 
tha Important phrpoaa of giving tha eommeroo of Bq- 
IMa V port of exn. 8tr John Jaokaon, of l^mdon 
wfM |na eoBtimotad to tmlU tha road fw 81BJM)0.000, 
tm tif Way hmna from OhUt, by way of New York, 
maffa a private mapaetton of tha Panama CanaL fte 
tflj fi wu d Us etmvlcUon thU the work wonld he com 
la MX and pqaalbty In five ymra from tha praa- 


M iMhka la Me axttrlor ffniah ot the atatloa etas re> 
plane fba d Wgan Mn n e of thla work 
gya tlhW dWji iy lakia m aUarlor walto 8 n naarly 
ha)^ «t&a ^ Wh, ahff ttMV oaatals 4M,0M caMe 


;|pai^vAii%iga)h; - 

ELCeriUClTY. 

tta MMM SDvenunaat Is aboat to lay a tatophona 
cabla under tha Bnfltah Channel, to be eoaneetad with 
the preaent land linaa at Dover and Calala It will be 
equipped with Pupln oolli,,and la amectad to maierlal- 
ly Improve eammunlLStlon between London and Parla 
Iha eatlia machine ataop ot the International Har- 
veeter Company at aterUng, til. la to be oparatad by 
oleetrlclty, for tho gaMratloo of which tnrbtnM are 
now being Inatallad The aubatltntlon of motors at 
alt the Individual maohtnea tor ehartlng and belting 
la atpactad to raduaa the power coat by anehalt 
Many of the nllwaya are arranging to empluy tele 
phonea for train dlapatnbing, the Nortbem Paclllr hav 
lug already 470 mllaa ot IMephona In aervlca and 260 
more projected, whHa the New York Central will have 
Ita whole ronla to Chicago under telepbon* control 
when 800 mllaa of equipment, tn addition to the pree- 
rnt 260 upon the Michigan Central la complete 
A dreaimabliig talabllahment In Uoaton almoei en¬ 
tirely operated by electricity has an electric cutter 
capable ot ontting out 2S0 thlekneaaM of cloth at once, 
a button-aewlng machine which pula on 7000 buttons 
a day, a buttonhola machine making 400 par hour 
sleeve sewers, tncking maeblnea walat and skirt ma- 
nhlnea making lAOO to 8,500 atitchea a minute 
A new hydrodleetrtc power station has been com 
pletad on the Reedy River In South Carolina. It uaae 
tha aptlra flow ot the river of 110 cublo feet per aecond 
but haa a storage reservoir of 1600 000 cnbic feet capac¬ 
ity ratalaad by a masonry dam Three turbines drive 
dlrectrconnseted generalora one of 300 and two nf 600- 
kilowatt capacity delivering 60-cyola three-phase elter- 
nating currant at 2 300 volts premure 
Vra£ Oala of the Univeralty of Chicago la slowly re¬ 
covering from hta accident laat March at the solar ob¬ 
servatory at Pasadena, Cal, when ha ret elved a shock 
ot 16,000 volts Ha appears to have suffered leas from 
the actual ahock than from bums from a hot rheostat. 


seintcB. 

Tho aava n ty^ M Ut meaUag ot tha BrItUh JUMflit 
atlon far (he Advancement pf Bolaace waa opened On 
August 26th 111 Winnipeg with six hondrod del ag atag 
prmant frani tbe Uulted Kingdom, tha United StatSA 
and UanadA Tba laeive Bectlona ot the Aasoolatlon 
remained In session (or a week One ot tbe principal 
addresses waa dellvemd by Sir J J Thomson, tha 
president of tbe Aeeoi Utloii snd Is pnbllelied In tbe 
Hi IKNTiril AhIHII AN Sl’CCIJiUKKl 

Oapt. Howlaad ▼ Webetn- Y H (1 S Is to head an 
expedition of the lUiyul aeograplili Smlety to tha 
Bontli Pule He expects to employ an aeroplane or 
some form,of flying meihino In-ranking the final daali, 
and to follow the route taken liy the aerinnn expedi¬ 
tion a few yean ago 

An eBort le to lie niuitn to slnik the Hudson River 
us well as other norlliern riven of the Uulteit Statea 
with aturgaon a flsii that once iwarnied In their 
walen, but which bus simn been exterminated The 
proposal coram from Mr llorico Q Knowles formerly 
American Minister to tho Balkan States. Through 
Mr Knowles a uffm-ta the Ronmanlan government haa 
promised a i arload of atiirgeon fry some cans of young 
Blerlet, and Broallor food Ash to populate our waten. 
The flrit conBlgument of avveral hundred thoiuand fry 
will probnhly Im planted In the Delaware River Tho 
unllvo Bliirgpoii have been all but exterminated by 
wBstefuInnsa 

The enoient Romans oxi-elled In making pottery 
TJtey paeeoflsed regular muffle ovens pnd even n fort of 
producer gaa oven Attempts to prndoco tbs Doantlful 
sort gluiu) peculiar to old Koiuaii pottery have not yet 
ntlalneil Lomplele sun me. The best mull la ob¬ 
tained by Flat hers mechanical process. In which tho 
ware, before It Is flreit Is coaled with a paste of clay 
and pigment and Is then polished Fine Imltstlona of 
am lent pottery are thus prodneed but the study of 
detective portions of Ihe genuine ifrni nlgiltata ware 


markable and cause (or eongratuintlon 

Tho vahuUs work ot tho United States Foreot Serv 
Ice has called attention, among many other matters to 
the fact that damage to wooden telegraph telephone, 
and electric light poles by woodpeckers and almllnr 
birds may he prevented by creouotlng The value of 
this procees for the prsaervatlon of wood tMlb from 
decay and from fangoiis growth and wood liorlng In 
sects Is well known It has now boen found that of 
polos of Idsnllca] wood those which have been Impreg 
nated with creosote are immune from attack by birds 
or the woodpecker family In dlatricta where untreated 
polee are severely Injured 

nm Asasrloan Uono-rall Company announces that It 
ivtll commence tho constnutloii of a mono-rail road 
through Pelham Park to ( Ily Island early this autumn 
Bngineera of the Piibtb Servlie Cnmnilsalon who saw 
tbe syatem In opemtlon at tbe Jamestown ISxblbillun 


over parts of the route where right of way has been 
granted away from highways so that the trcin head 
way may be unrestrhted If tbla line meets with 
the approval of the public application will be made 
for permission to operate mono-rail exprssa trains nn 
nn upper deck over the praent elevated railways In 
New York 


Stofclaga haa imbllahed Ihe resulta of axperlments tn 
Inornlatlng soil witb nitrogen Bxing baiterta which 
imasess great power of asstmllallDg free nitrogen and 
arc retarded In development by nitrates In the soil The 
radlo-bei lerla on tbe other band decompose nitrates, 
ami liberate nitrogen which la voracloualy consmnad 
by the asotobat terla Tbe results of tbe experlmeaU 
show that Inoiulaitou with nitrogen fixing bacteria In 
I reasee Ihe i rnp and Improves Its quality, provided that 
tare Is taken In supply the carbohydrates potash and 
phoapbortc at Id whli h these Iwrierta require for their 
growth and to neutralise the free acids of the soil by 
npplying lime In Ubtiral quantities 
Oiona Is the beat agent for purifying water beiausa 
It adds nothin 




even iifter H hail passed thniiigh sedimentation basins 
and sand niters The u/onu gi ncrutora are of the Sie¬ 
mens type and are npereleil b> a high tension altemat 
Ing tin nil obtained by iransroimlng the enrront of a 
J in-volt siternator whlrh la driven by a 44 horse-power 
steam engine The lolnl consunipllon of energy Is I 
kilowatt hour for each 1 2(M) ciililc feel of water and 



no doilniotlon by Are of the tong-dlatanre wireless 
telegraph aution at Qlace Bay, Nova Scotia, just as It 
was complotod and ready tor servtce ta not merely a 
serious Mow to th« Marconi Company, but very mo< h 
to be regretted by oil interested la tbe advancement 
of radte-tfliegraphy Tho towers end aerials were not 
damaged, fortunately, and tho bolter room and man 
agari bonaa aloo eai»ped, but all the valuable ma 
cblnoa hod been opeclally mada snd cannot bo dnpll 
oatod, wbUa qaantitlaa of fiiare parts for them stored 
la tlio barnt-ont coodenaer room were mined Tbo 
looi stteunta to thousanda of dollara, apart from the 
loaa of baMnoaa duo to tbe atatloa having to stand 
Idle until new machines ran be sent from Buropa. 

Tbo lataai machine in which electricity has been sub 
Btitnted for steam power Is tbo steam abovaj which 
from Its eumbroiu porta, rough usage and Irregnlar 
load* did not seem a likely appliance to be electrically 
driven. Two IKKon machines are nssd In limestone 
qnairylng hy the Doleie A Bbepard Oompony of Ohlr 
oago, la which tho hoisting and tbo digging movement 
are oontreltad by oaparats motors of 200 and 80 horae- 
pqwer ra^octlvaly Bach motor ta separately con 
tronad hy oo automtUn magnetic awttah coptrollor. 
asenrlng thO gtontsat nicety of operation and protacitag 
tha motor from overload due to rock enoountared while 
dlg^Bir. A toad oohlo lo carried on a rtol In tho cab 
oenaoeitftiff'ot • oonvenloat point with flxod oooduetor 
and tho MuivM aotw under ita own power R hue 
hm (OUB^I YMT olapio and economical lo operation, 
taqoMiMl fairar eperatort than a steam shovel and 
MtHtiUKfnf thteh^lligof coal and water 


more Ilian half of the energy ta eniployeil In wurklog 
tbe enmpresaliig puiniis The met of atarlllsation la 
less than n rents |irr tboiisaud ruble r<H.t TTie tern 
pernluni of the water U lowered by the operallon and 
nut a inicc or nitrous oxide (hlorlne roroponnds by 
ilrogcn dioxide or rnttalllr aalts due to corrosion of 
the apparatus lan be delected In the Blerlllred water 
0( tho olone abeorbed. 77 per rent Is cntiaumeil Imme¬ 
diately In aterlllxallon 7 per leni remains diffused 
throngb the water and exerts a sulmoqiieut aterillxtug 
effect and 28 per rent etcapea Into tlie atmosphere 
Walter Walhaaa’S second attempt to sail over the 
North Pole In a dlrlglbli airship was made on August 
16th, and proved a (allure The airship met with a 
mishap about thirty two miles from tbo starting point 
Tbe leather guide rope to which was attached a then 
siind poundu of previsions and stores, liroke away 
Relieved of this great weight the airship shot up to 
a great height but the pitot suerseded In bringing It 
down to earth and In. turning tt homeward ogaluat 
A strong wind No one was Injured The airship haa 
bean described tn thewe columns In detail for which 
reaaou It la hardly neceasory to dlscnas its conatnic- 
tlon at length Although tha attempt was a failure 
it mult be admitted that while aloft the craft was 
maneuvered with ease That It waa brought to narlh 
after Ita swIR upward nub. and safely landed Dpeaka 
well for the power of Ita englneii. Mr. Wellman haa 
boen working for four year* to carry out bla Idea of 
rMoblng tbe North Pole by an airship His aeronan 
tical idea Is the result of two expeditions by sledge 
end boat Into tba polar rsgtons. 
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When th* atawnehip Pwry 0 Waltwr ehlllM 
with the lock ptiea nt Suit Bnlnu Mart* euilai tb« 
wre k of two other eteunere and doliig dnowce to the 
lock* whi h Inquired weeke tor repair the captain 
ataied under namlnaUon that he had aUtnaled to hla 
englieer to (o aatem bat that hla ilpnal had loino- 
low leen mlaunleratood and the englnea had atarted 
full ai eed ahead Sarh an aectdmt ta con 
rlualTo and Inuinlrorartlbla erldence of the 
need of n tellaUa ayalam of Indl atlng the 
dlrertlo and apead of rotation of the pro- 
lellera ol reoaela It la but one Inatanre 
of a hai (er of marine arcldente o LUnina 
annially f m ell her the li orn- t Inferpre 
In ton of Nignala given to the »i gina room 
fr m II a I rldae or the execution of algnola 
given by the bridge whleh owing to men 
tal atreaa from Impending accident are in 
correctly given It la alwa>a extremely didl- 
cult for a board of Inquiry to detennino 
juat with whom the error Hea 
In the above Inotame It la claimed by the 
captain Hat ibe (oriett elgnala ware given 
but Inaiend of the englnea being reveraed at 
the critical moment they were aent ahead 
and tefnre (ha error waa dlacoverad anch 
headway had been gathered by«the vaaael 
M to preclude all hope of atopplng her with 
In the limited lock qace 
Tbere-Ja no queadon of the Importaua 
of enabling the raitoli and pilot to be at 
all II uea familiar with the Interpratatlon 
nnd execution of aignala kjrrori are there 
by Immediately dlH*mlbIe and corranpond 
Ingly corrected before damage la dona 
fn the abaanoo of a tacbomoter to ihow 
at a glan a the rata In revolutlmia per min 
nte at which the propeller abaft la taming 
tIgnaU are executed by the engineer toMrd- 
lug to hie beet Judgment Pior Inetgnoe the 
execution of half epead aatem may vary 
oWit or ten revolaUane per minute and the 
pilot depending upon a epeed-obecklng 
eOect may be ibrawn off In hla ealculatlona 
by too alow a mte of t iraing of the englnea 
Wban aquipped with a tachometer ayi 
an be obeyed at 
propeller abaft 

apeed with corraepondlng Inor^iaed ooou 
racy and elBeleney of handling the vemel Warehlpa 
In line or oolumn formation muit correctly execute 
tiw orders of the llagablp eettlng their me^ to eon 
ftam to the deilred headway between ehlpa quickly 
and ac nrately Otherwiae a colllalon la probable 
The abaence of an accurate and dependable toohom 
eler up to the ) rceeot baa mode It ne tnary to 
arrive at the revolutioni per minute by noting the 
tuiVii tucceofUily by the i evolution count r for prefer 
ably at Icoat a half minute If the apeed of the abaft 
Is too high a rough gneas muat ha mode u to how 
much tha throtUa la to ba olooed and anothsr count¬ 
ing gono through AJl thin takeo tima and la on too 
Ruch of a cut and try oysteim With a tachometer to 
guide him the man at the throttle boa but to operate 
the tl rottlo i ntll the iKflntM' of the tachometer rssta 
on tha deatred R P II 

Range finding (or the accumto algbtlng of the guna 
Includes the detenninstton of tbo dlstaueo of the oh 
yert to bo fired nt angle at whleh the warihip la 


determined by mosna at tho aoffsm mkls flndtr to 
the bands of ^lod suoi, Ine^tstt cm flmmsgta at n«gs 
towers of tbo warship Ws la fslaphmsfi fa tha firs 
control auhsUtlon It thmi booomoa Impmmtlvs that 
the rate at which tha snglnss are tanunff ovsr at that 
Instant be Immsdtataly dstarmined In order that the 



MBoval «MHI>Pfl«naii<4tpOBttoC4#^i^)a^ . 
Imllt la one Of fan nost ssrimis 




lops 

trio bridge triaway dsailgasd a 
It the Brown Be|Btliig,aMl IMcdilnary Oens- 
BP»y tsr t«ff -WW ^ etmur 

IV IttMgt whleh fa d 
tbs iteartenb in tiV a«vfc 
pany has a span at «%•; 
of ^ to oootar of d 
depth of 17 (bat, and 



proper Inutruetloivs may ha talephohaC Bt*a 
tamta Tha sooner the dlacha^ of tha pmJeeUla Is 
afiteeted after tha range baa faaen datarmlned tha more 
the atm and tha 


In theea ealculatlona tha effect mi Ship ^pood by 
propeller speed taking Into conalderatlou the extant 
and direction of wind and tide ta qnlokly and aoru 
lately calculated 

Bdatlou between ahlp speed and propeller speed le 
frequently calibrated with duo roferanre to Incnaoed 
fonlltif of the ships bottom from marina growth and 
la Immediately available Even when tha eaglna«ocn 
toreaa are andaavorlng to maintain an exact pro- 
arrangad apssd of rotation this apood often varies 
owing to tbo abaonco of accurate deadbeat taoboniateia 
tor indicating at oil timet tha mta of ravolutloa 
Aside from the atrateglc advantagaa of a tadtemater 
for Indicating angina spaed of rotation tha seoamnlo 
(Ooaffaaed on pope 197) 


The pier consiaU of two spaotany daaignad 
abear lags monntod on ^portal i 
arranged to atmddls o 
way track The 
guthar at tha top by a 
signed to enrry tha I 


pier s u pport TIm 
throughout Is of n 
The portal or lower ] 
olata of two pnlra o 
by girdam a^ I 
carry a Un ter tha n 
Uon of the Umeotopo 
the portal is monnM 
eqnaUatag tn 
by havdl dw ai 
chinary In tha houaa e 
anppcTt la of A-trama aanatruoUmt WMi6iB 
wheal aqualUng tmeba arranged to run eif % Smtlta 
Hne of mil At tbo top of the Shear It a hffU bMtlng 
upon which tha main bridge la hung Thg taaek 
wheels are oonaerted with ths movtng ginr tt tha 
argins by bevel and spur geam 
The bridge span conalata of two parabollo pla-oen 
nected trumoa aupportlng tha oroea haama from which 
the track strlngera are anspsndad The 
ta aupporlad on tha ptar sqiport hgr roily to ga, 
and held In place It a vertlqal oantar fit the 
Shear support tt ta hung from i ' “ ~ 

nertloD In such n mnniiar thnt 
skewed In either dlradloa trott ha n 
to give an aagla of one (set oromwtea fast 

lengthwtaa of the bridge 
opsratod from the main openttltg n 
(OOaftaaod on ppya id») 



gat oanur qpA A* too 

a ha nennofilglft. sb aa 
oaawtea fast 












Aa kaaritag Bali wHh Um Hyailaa mmI <b« PhrfadM 
tk* iMaa Doipkia Wolf (muwr Um WtMr Bti 
pMtt wMlnc •eroM Um aky with Ua haad nadar the 
Orah oad hla wfeatbed body aiider the Uen aad bear 
tap on Ua body a eop oat of which a etow aeeinR to 
drlak and Orhm with hie dog Slriae here not a itar 
but reprtaeaUBC the whole conaMlatloo ot Cane* 
Itajor Hla body U dark aaye Aratoe bat a etar 
m hla jaw aporklee with more lire than any otici 
atar 

Beneath Orion Is the Hare wbitl he is hdutlng 
behind tha Dog the Ship Argo sails The Tor 
totse (band by Herrury and conrerted by him into a 
lyre here appears with the tyre on hla head and the 
Bwan Is dosorlbed as spreading Its pinions In gentli 
iligbt and oinking down psrpaadlenlarly Into the west 
era horison with its right wing turned toward Coph 




parUouinra tha Osniaur he calls Cbfroo gtnn the 
Wild Ooot and Altar other names Introdaean BwoM 
Ice s Hair and speaks of Aquarius s straam of water 
and the Thyrsus wand ot the Centaur 
hqauleus th Little koal of the soitbem hemisphere 
seems to bar been Introdured I y Hlpini b is (190- 
liK B C) who 0111 lied a ratalogue f n thoosand 
u are with tbelr lad Ire ad 1 i git des 
Ptolomy (IIOloO A n I who esieniel many r the 
tboorlii of Htppar h s 1 hU area work to lib the 
Arab! gave the name of AlmoRent gave fo ty-night 
ODStellatloiit Ihe fla res were II e same as tl e old 
constellations of Arst s with a ew sllitlonM Ifat 
stars lowever were i arkod I Heir proper plaron 
nd dellnsd ss to latitude longtt de a 11 agull 11e 
After Ptolemy a loi g period ensued d ring which 
(be Bslronimilral rbsrts were ii langed It le lo tha 



P aWea aad the Craav' 


Tha 6rMt Bear aad Caadapein 


rha Urrat Hqoare of Pegasaa 



jMr who ntad ahdwt ITO B C HM work fnmlshod 
Angah. wha bhadrad yenM later wiu ma 

ttum dor hid iipaat aatrahoafoal poem Tha Bomaaa 
AM ^ ft maw traiMlatidM, om ot wUA w« hr 
Ctaapa ftaUBa i»f “ 

MAktaaUwi' 



enaa right hand and im left to the HOrsea foot. 

The Hanger and the Aanea are also mentloiied aad 
all tha aigna at the Zodiac 

In grant nambara oaya Aratua and In varioiia 
eonraaa tha atnre Incim an Uy move around tha mottoo 
law akloa Tha gala atanda Immovable In the midet 
Iha earth ta soapandad In aquillbrinm while the 
ind It Tbe polcB bound tha asM on 

__ _ ara enotrcled by the Baare that re- 

Wdtaa MmM hoA to htak laptntad by the Draiotn 


(ahaot TO B O > « 


amikUott SM Mt hrir MH a* mytbolaglaal atorlaa 

...BonhtH A atara In 

hiataa otly It » ft* 


Araba li the Ighth out irj that the neat advanre la 
doe The t Bill Is of tl U pel od among vh was 
Haronn al Rai bid of Arabian Mgbta fan wer 
friends to ■ 1 noo and gathered around ihei men of 
learning au h an the femoua aotronomers 11 g Bekh 
Ferganl Bi Bataa and Abdelrahman Bull T a grei i 
aatent they were mttiaed with Ptolefflya work to 
which they gave the name Almogeal and alt ho gl 
they retnined a groat many of the Oreok star nemni 
tbw addad a nuttbar derived by tradition from h 
aarlent Arab nonea Abdeliahman Bull wrote a ie 
tailed aad ashauattvo aeoonat of tha Qreak ro letei a 
tkmi eaiwfully toUowing Ptoloaiy aad at he sane 
Uou ho traatfld at tha ameiNt AraMaa hsnvens 

AraUaa folk lore is 
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(ximii«ty piclurwvue Tb« aUni In Ui« Vlclnltr of 
thf North Pol* *ra •oppOMd to r*pfwi»nt b •htphtrH, 
who with hi* doi la pasturing a herd of abaep. To 
this group heloiig alio two tutlvea, three goata, tour 
camels and a foal Theae aiilmata ara all lu the 
neighborhood of Cepheua, A aingle camel (ona aUr 
Id Draco) has stayed away to pasture alone Two 
jsfkals and sereral byenaa are prowling around the 
herd with wicked Intentions. The small stars In the 
region occupied by Hercules ladlcats another meadow 
where another shepherd pastures his flock, and the 
long row of sura (In Hercules and Serpens) are tenses 
protecting the iheep tram the hyenas and jackata 
The other aide of the meadow la protested by the 
shepherd's two doss Many other shepherds with flocks 
nr sheep and camels arescatured through the heavens, 
and amid these meadowi runa a River (the Milky 
Way), which aSorda retreahinent to various camels, 
sheep, and oetrlcbea, some of which ara In the art of 
drinking or going to or ratumlog trom the River, 
each represented by itari more or leas eloae to 
broad luminous band Tha oval ring which we know 
ai tha douthem Crown la the Ostrich Nest, near 
which two pain of Oslrlches are supposed to stand 
Another Ontrlch Neat la eltuatod In Bridanna, near 
which a number of Mnall stan Indicate male and 
female oitrlchea. young birds egga. and broken egg 
ahalla Five yelping dogs ere marked by five atars 
In Virgo, a pair of birds by two aUn In Saglttar 
lua two frogs by a sUr In Plsrea Australia and ona 
In Cetua, four monkeya by four stars In Uiwa Ma 
]or, and two ravena by two stars In Colnmbn Near 
Urea Major and Una Minor are a gaselle and Ita 
young Three pairs of sUra (below the feet of the 
Qreal Bear) are the footprinu of several gaselles, 
which, according to the story sprang from that spot 
\ hen tha Lion also In the vicinity lashed the sky 
with hli Ull and which le now pursuing theae 
gaieltea, soma of which have Jumped for Mfaty Into 
the great Pond (a group of aUr* In tJraa Major) 

W* also find In tha Arabian Haavens a Tent (three 
atara naar Auriga). a Traveling Tent (nenr the South 
cm Crown), a Pot (a ring of atara In Oapheua and 
Cygnua), a Beggars Olab with nleksd rim (tha brokan 
circle wbtcb forma tha Northern Crown), a Boat (la 
the PhflsnU), a Manger (In Crater), a Dyed Hand (In 
Caaalepala), a Mutilated Hand (In the bead of Catui), 
and Pearl Necklacea. Brooches, and Croaaea are eeat- 
tcred In various parts of tba sky The quadrangle of 
tbs Orest Bear fonna the Bier, followed by three 
moumlng woman poetically called the ‘Daugbtara of 
the Bier" Theae three atara are what we call tba tall 
of tha Bear 

In many Instances aa will have been nothed tha 
Imoglnsry llguree are not compoaad of a group of 
■tars, but of a alngla att^ Some Individual stars, 
too, are of great ImporUnoa, the three bright ones 
that form Orion’s belt are the Three KInge, one In 
Andromeda la the Red Speckled Magpie one In the 
Great Bear, the Black Horse, belonging, parbape, to 
the neighboring Smlr and around the North Pole 
circle the Dancers, Besides thase tbs Arab* have a 
great many etare with anch vague names as the For¬ 
gotten, the Tonohatone, the Isolated the DIm.eyed, etc 
Bo strong was their objection to the personal ele¬ 
ment that when the Greek Zodiac 
by the Arabian aitronomere they Indicated the 
of the objects carried by 
the charactera Instead of 
the charactera themeelvea. 

Thus Virgo was called the 
Bars on account of the 
wheat she held In her 
hand Baglttariua was not 
the Archer hot the Bow, 
and Aquarius, not the 
Water-Bearer, hot thn 
Well Bucket 
When the great mixture 
of Arabian folk lore was 
combined with tba Qrerit 
sky many of the star 
namea wera retained hnt 

occnelonally the Greek names were tdianged, for 1» 
stance the beautiful red Antaree In Beorpio was 
appropriately called the Scorpion a Heart 
In 1433 iriug Bekh made at his obaervatory In 
Bnmarkand the moat lorreit oatalogue of stars op to 
that period The famous astronomical tables compiled 
under Alphonso X of Castile date from 1261, and 
next In Importance was tha great eatalogns of Tycho 
Brabd (IMO-iflOl) In this occur two new conetella- 
tiona, Berenice’s Hair and Antlnoua. which Ptolemy 
mcnUoflcd In apaaklng of the Infonnic' of the Uon 
and the Bagla Berenice’s Hair was erased by Bayer 
who depicted In hla ’TTranometrie" (IMS) an antho^ 
Ity far many yaari, a Bheaf In Its place Subeequantly 
Berenice's Hair was replaced 
Two new flgures occur in Jakob Bartsoh's "Plants- 
phemm' (1(34). the Tigris and the Jordan which 
.were rmwated for many years on the French maps 
, and glq^ and ara mentloDpd in a >ook by A. Royer 


(1679) in which a eoa^llaUoB Ih hfitior 
woa Introduced This vnn Of Scalar and tiw Jtnihl 
of Justice, and waa placed Immediately over BtgH- 
tarlue In the Milky Way After the death of th* 110114 
monarch. It suddenly diaaphearaa from the glohao, lu 
place being taken by the Uaard whieb originated with 
Melvettua In Royer's book the Uly from the old 
French ooatktl-arme oeeun In the Qot oecnpted by the 
Fly A similar Itbarty waa taken by Thoinaa. In hU 
‘Flrmamentom Firmlanttm" (Augsburg, 1731), where 
he changed tha Northern Crown to "Cormn Finn!- 
ana,' a devtca omamanted wjth two stagmntlers from 
the German cost-of-arma 

The eouthem hemisphere, which waa uncharted by 
the anclenta, ta of far leas Interest than tha northara, 
partly beeauas tha change* have baen frequent nnd an 
Impwtaat, and partly bceans* thO only oonatoUatlon 




Toga, the Swaa, and the Rngln. 

visible to us is the Dove introduced early In the atx- 
teentb centnry In th* old hooka It Is called Oolumh* 
Noa becanee it 1* near the ship, repraaantad aomstlma* 
at that period aa Noah’s Ark Tha reglona aronnd the 
Bhlp and the North Pole have been euhJect to the moat 
fiequent changee since the eeveuteentb century For a 
time the Cock was formed at the expense of the Ship, 
which however, waa soon reatorad Halley intro- 
dneed In hla ‘Catalogna" (London, 1678) the Ugora of 
an Oak between the Ship and the Ckmtenr, to Npreaant 
the tree In which the King of Bngiand wis bidden 
for twenty four hours after Cromwell won the battle 
of Worceeter (September 8r4, IWl) Halvetlua and 
Flameieed eecepted tbte new constellntlon, but La 
Cellle complained that Cberlea's Oak woa formed ont of 
•ome of (be flneat eters In the Ship and mined this 
Therefore be left It out of bin oberia 
A It Halley alao Introduced an¬ 
other flgure—the Heart of Cbarlea the Second—which 
won flnelly adopted on all the modem obarU and 
globes It conelete of a ilngle star of the third magnl 
tude on the collar of the Southern Hunting Dog 
Camelopardue la a yonng constellation, and waa 
placed In the apace between the Pole Star and Anriga 
about 1634 This !■ the only flgure that rematne of 
the many that were here among which were the Rein 
deer Introdtoed by Le Monnler when he returned trom 
Ttapland, botween the Pole Star and Coaelopela, a Har 
vest Keeper, between Oepheui, Ceielopele, and Oemelo- 
perdue (armed by Lalande when the comet of 1774 
passed through that unelaaslfled region and named 


Itath’B heof 
With til* bend cd 3 
bone of an aai) Instead of Hen 
Christ rode to J 
Ark for the Ship Argot the C 
dog of ToUna Inslmd of the 0 
slgna of tha Zodtao wera nai 
AponGas tha Item beeninw at- 
Andrew, the Twine, 

(he Bvutgaltat, the Uoh, I 
Bt Jame* the Leon, ' 

■eorpton. Bt Barthotomew, 
thaw; the Goat St Simon, / 
and the Ftohaa, St Mnthlas 
In tha latter part of tho 
attempt waa made by Wei 
coate of anna of vaiiont 
other dericea in hit “Omli 
13M). whare w* 
tfaoe of the Bad 
IdaGa of the Great Bear, a 
tha Scorpion, tha double-headed 
Orieo, etc. Flamstead'n "Sky AOta,* 
Bode (Berlin, 1768), given two 
the Brandenbnrg Scepter near 
atowakl Bnll, named Ih honor 
near tha Begle IneMdliig the 
aU the oonatellatlona la the Oat 
between the Cnp and tha Ship 
tnry After Napoleoli'a death 
to place him In the beavmia 
hla flgura appears In no map < 

Tha acoompanylBg lllnatratloi 
Sir kobort Ball's "Story of the 



The opening article of the 
1787, deals with tba raltway^oor 
many and Bwadra, and deocrib 
vamel called the "Drottnlng 
ttcaDent article on Imitation anni 
olnded In 1911 Rome la to be tl 
bretloD of the flltleth annivvrmry of 
of the Itellan kingdom For that 
on Old and New Rome aeeme pecullarl 
The paper read by Prof Harold A. Wr 
Royal Instllution on the Blectrical 
Flamaa Is summarised Mr Percy (k 
an article on Ante and Bees as Pete. Mr 
Redfleid propbasleo that la a few yearn a 
doalrea to call another over the t ~ 
only make ell the eleotrloal eonaactlons d 
but will depoelt bla money In an automatle 1 
as long aa he llkee, and then have hla 0 
mitlcolly banded book to him This pi 
nnoD tha 



BIIIMI.TPB8 or TXI BXATIBA 

by hhn for the astronomer La Maaolar, who put It on 
hla gloha of 1780, and e third flgnre, formed by Bode 
■a a mamertal to King Frtderick II called Frledriebs 
Bhre oouelatlng of seventy-eix atara between Oaselo- 
peta, Oephens, Andromeds end Cygane Tba flgnre In- 
tlndae sword, pen. and olive braseh tenrel wreathed 

In 1634 the Fly woa made odt of the "letorauB" of 
the Ram, and t^ Dnleora woa plaeed batwean the 
Great and UtUa 

Helvetian la refpoMthle for th* Hnntlng Dogs 
(Conan Vanntlce) which mn before BoStes} MOimat 
Mamalus, below BeOtaa, Cerbeme In the left ent- 
Btretched hand of Hmvmlm, tha Fbx and Geew In tha 
Milky Way, naar Mftttartw, th* Uaard, naar Andro¬ 
meda, tha floblaakt eoat ^ arms, above flaftttartwt, 
the Lynx, botwoen the Great Bear and UeFonlen’. thi 
Little Uon near th* Great Lion, and n muU Trbmgl* 
nnd Sextant Theoa veers pohUp^d in ldl» after hte 



refnga la vary > remarknUa absltaro. A peenUnr ihd 
Inatmottva ibatnnea was obsemd 'by tba wrItM' la th* 
apring of 1808 Tha swarm llbw over a loxga vineyard 
which poiitalned fow hulMlnv. One Of than* boUdln^ 


flmr dlraetly toward n amatl hel* In on* ot tt* hidolto 
nnd dinnppwad In tho Interior Kd flohtd tho nflarm 
hf^ imted on a tma or hhmb do tho prooadlng dor 
nnd had nsit ont monta to oeek n bdno. Tha 
tpogd tho IHMo bote leading Into Ihd grom oMrltT Vt 
tho oo a mdte. h tee h. nnd repoited thedr dtoeetrort tethflr 
enmm^ Thiaei - -- - ^ ■ 


^oStfdd tn do. for th* titll* h^ OfiMIdflgd Whs* ^ 
flIinofiNS in OgTOBId oM 1 ^^ 






3 ^sta<ific AnMricttttT 


ttmN *« nint 

m«tia« M4 wrwbw* (■ tte 
iMt wM MW tiM eitr of Bhoiw. 
nKVNK , Tbo BothMjr DUOn, whlob to imnl wtlM 
Ond ■ ulto or mero In wUtb, wm tbo ooom 
of a trlnafh ot aoioplanM nch u otob the moot 
o dttWrt M Hn aanaiwta dM not brilwro pooalble. Mot 
MlV mmt aU morto toohoa, I 
«r<«Uoh aro Hr in adtanoo of 


I, tor «blch 140^ In 


Ugilaaa trpet, altbouih the UUor type 
■olnfaTor ortbemaeblnaootthtatypf. 
Iro mto Wrltfkl Uplaneo. flre.blpianaa ot the VoUIn 


Tbo Onitteo bi^ono repreaented 

no mOnoplaao typo ot dying maoblao wan ropro- 
BMtad tr tbiM Antotaotta macblneo, two Blorlot. and 


It all the oooteoU took plane 


( 10 kllometan (Lll mlloa) The IndgM’ and 
Id waa In the middle ot one of tbe 
abort aldaa. laat owoaiU the grand itand. A row ot 
aeroplane abada waa.plaoed at one and ot the grand 
atand. 

The drat dir of tbe meaUng, Sunday, Aagoat Und. 
waa glean up to trlali of the maohlnoa entered In the 
International Cup Race for the Bennett Ut^hy On 
aoedunt ot the aarentaen entrlaa, elimination trial! 
wore retmlrad In order to lelect three oontegtanti to 
repreoant rranoe In the race 

Aa there had been rain the preoadlng day and alao 
early Sunday morning, and aa tbe wind atlll continued 
to blow at the rate of about 12 mllea an hour, the 
weather condKlona ware not propltloua for the drat 
dlghta. Soon after 10 A. H Uonalenr Maurice OuOroy 
attempted to get off tbe ground with hU red winged 
“R.IJP " (Pelterle) monoplane, bnt on account of the 
aoddon conditton of the earth, he waa onablo to rleo 
In the air M Paul TIaiandler wia the next to make 
an attempt. He bad a Wiight biplane, end ea thU 
■tnrte from a nil, be bed a dlatlnet edrantoga orer 
It Onttroy It wea with conelderable dlfflculty, bow 
ee«r. that erarytblng waa put In readineee about tbo 
atertng apparatua In the dtteen mlnutea allowed for 
makbig a atort Tben, too bo bed trouble with hie 
meOor Finally, however, be got away Juat aa the 
Ume wu up Tbe macblne roea and made a two- 
minute Sight, during which all tbe aklll of the aviator 
wal regnlrod to keep It right elde up At length It 
woe naught by a etronger guet tbon ueual, wbicb 
oanaed It to make a dive. M Tinandler eloppad tbe 
angina and gilded to earth Tbue woe eliminated the 
■eeond entrant tor the International Cnp Haoe. 

M. Hubert Latham woe the next one to attempt a 
Sight wKh bla powerful Antoinette monoplue He 
reae In the air readily but when once aloft the etrong 
wind gneta eaneod hie mechlna to pitch and roll In an 
•laming monnar After covering about a kilometer 
he anlckly deecended, landing eately In a eeooad 
trial later on, H Latham qnaltSed by making two 
TonndB ot tho eonrao (10 kUomotare or U4 mile!) In 
IS mlnntea end SI aacouda. No aooMr kod II latham 
deacanded than K. Loute Blerlot roae la the air In hie 
Me SI monoplane Stted with a 4Mioree-pawer Aniul 
motor Bnt evea thte MIlIfnI aviator hod dUBonlty la 
hOepliig bla monoplane on u even keel In the wind 
which waa Uowlog. He covered tho cooree onoe, and 
w« making hte necond ronnd when a ipdden gnat 


CapC Pefber, who Steo nndor tha peeudonym of 
De Boa, made a ehort Sight with hie Voleln biplane 
He ceine very near ronnlng into, a barricade oppoalte 
tbe grand itand. M. Lefebvre, with a Wright machine, 
enweeded In aUrtlni dnrlnk n calm moment He 
mtde a round ot tho oonna to S mlnataa end 81-C 


|ng tha oaeond romd. and after covering but 16 Ulo- 
metara (10 mllae) on aoomtnt ot the wlpd, he waa 
oMtelntad M tha third rgp r e wtat lvailn'the up raeo. 
H. Tlnmndler afterward HdO* two ronnda In i« mln- 
«tei and S« aeoMde, and won appointed aa a laoerva 
pilot M. LoHam, on the “Antoinette IL,” made two 
reanda to IS mtontee and 441-t eeoondo M. Pnulhan 
ntoda two roondg w2th bla Totito biplane to SI mto> 
lAto and 44 ateond.,aid M. Somw to IS II Thm, 
pHhtMih six nm m ^oto ware eBowod. tods' three— 


I tha 

f»W OSdipt ahMitoyi tOSii totoSiatom piawalWd to^ 
;%%*0( tbndar, wim the Ntodt thto atewto oA tta 
SiwiSkli* toW tttof IMadtlnaa and made llghto 
Ai'd etdock M laih tbhh ft«« Mi» 


Md tha fight waa one never to be torgotten M. 
MaMmw on bla Wrigbt mactatna perfoimed tha moat 
daring taate, bealdat daaertbing clroM and Sgura 
eighta, ha would mab at the grand etend, and then 
qulekly turn to tha left and avoid It M Pani Timan 
diar and Oonnt de Lambert made excellent exhibition 
StghU upon their Wright aeroplanea Tbe latter at 
one time Sew peat M Bunan Varlllm on bla VoIhIii 
biplane, gelng below him and tbua rMoralng Ur 
Ottrtlaa'a manenver ot the day before, whan be pamed 
above M Latham when Hying at right aaglea to him 
Tha remtte of tbe Srat day i attempt to cover one 
and three drculte ot the couria (10 and SO kllometare, 
or 0 Si aad 18.0S mitei) in tbe apeed teate. were aa 


tollowB 

8 Round! 1 Round 

TIaaandler (Wright biplane) IS I/O 9 to l/S 
Oennt datambert (Wrigbt UplaM) S9 01 9 U3/& 

lefebvre (Wright biplane) 19 OS 1/6 8 SI 1/5 

Latham (Antotnatte monoplane) 9 4T4/B 

Paniban (Volain biplana) 10 BO 

BonU'Tarllla (Voleln biplane) 13 801/B 

Sommer (Flannu bipigne) ll S4 S/I 

Ceokbnrn (Farman biplane) 11 44 


Tha follewtng day, Monday, Mr Olun H Unrttaa 
covered one round of the courae to I mlnutea and 
SO S/5 eeoendi. Re eoceceded lu lowering thia to 8 
mtontee end US/6 eecoade on Wedneaday although 
ha waa not able to equal U Blerlot ■ record ot 8 mln- 
ntee and 4 2/6 aeoonde (4<16 mllea an hoar), made 
Tueaday by tbia aviator with a new monoplane Stted 
with an SO-hone-power motor Tbe third day of the 
meeting waa notable on account ot a vlelt paid by tha 
ITrenoh preoldent M FOIIlerea, who Inepectad all tha 
machlnea and ebowed great Intereat The Sret Sight 
thte day waa made by BunauVarllla who Sew In a 
breeM of IS mtiM an hoar, which cauaed bla Votain 
biplane to rock danaeroualy He made one circuit of 
tha coune Kext M Paniban made a Sight, Helng 
Sret to a height ot about 100 feet and afterward to 
between 800 and 600 feet On the beck etretch he 
raced a train tor eome dlaUnco, overtaking and peea- 
Ing It Deapito the atrong wind, which cauied the 
machine (o pitch and lurch he made the Sret ronnd 
In 18 minntoa and 13 eeronda. After rompleting three 
roanda of the coune ho made a audden di-acent and 
a wide curve, but righted bla mechlne whan near the 
ground, and paieed the grand etand on o level keel, 
making a couple of wide ilrolea In front ot It before 
he alighted Aa an exhibition of daring hli Sight In 
tha IB-mlle wind at uucb a great height euode unpre¬ 
cedented The time of hla three ronnde waa 38 mtn- 
ntea and 13 2/6 eecouda M Paulban’i partormance 
Indicated that be might yet do greater thingi, and It 
waa only the next day that he rarceeded In breaking 
all endnrance reoorda. On Wedneaday, Aiiguat 26Ui, 
be rmnatned In the air 2 honre 43 mlnutea, 84 4/6 
■aconda. K« covered a dlitonce of 134 kilometeni 
(8814 mllea) After aevaral other avlatora had made 
ehort Slgbte, M Paniban oUrted about 4 F M In a 
wind of about 0 mllea an hour, and circled tbe courae 
eontlnnoualy, notwltbatandlng tbet tbe wind blew at 
tfmea oa high aa 24 mllea an hour While tbe apeed of 
tbe machine waa only about 20 mllea an hour, It waa 
remarkable for the eaae with which It Hew In tbe 
wind and for tbe atoady running of the motor TbU 
motor l! the Gnome revolving-cylinder BMtone-power 
engine, conalating of eeven cyilndere wbirb apln around 
n Hxed crank. The propeller le attached to the cylin 
dera, which revolve In a vertical plane, the motor being 
placed In tbe rear of the lower triane 
M Paulban bod already nuide aeveral lengthy and 
excellant Sigbte with hie biplane, but that on tbo 26th 
nIUmo la by far the kmgaat, exceeding Wilbur Wright’a 
S-faour and SO-mlnute record by 23 mlnutea Tbe Brat 
round ot tbe conrie wan mada In 13 mlnutea and 19 
aecoBda. During the aixtb ronnd the wind Inereaaed 
to euch on extent that M. Paulhan waa blown Inalde 
the oonna, and In order to tom tbe pole at one corner 
he waa obliged to deecribe a complete cirolo After 
alighting, whan hla goaollne gavo ont at T 30. be had 
the tank reSlled, and then Sew from the point where 
be eame to earth aoroia to the grand atand He le- 
oalrad an OTatlon from the apectttori. M Paulbaa’a 
Sight waa for the Grand Priz de la Champagne, tbe 
prlae for which la 110,000 to the winner 
Another aviater to make hla appearance on Wednaw 
day waa M Rongler who had a ’Velaln biplane. He 
made tbe Srat Sight of the day, bnt hli motor gave 
out, and he came to earth rtortly after cioaiinf the 
atarttng line After two unanccoMfiil attempto, M 
SAtbom Sew once aronnd the courre at a great height 
with hla “Antoinette XIII ’ nt the eame tine that 
If Paulhan wu Hying. He only aucceedad In making 
one round, owing to motor trooMea and tbo wind at 
a high OlaraMon appurad to bother him u mneh u 
It dU PoUlhaa, who wu Syln* lower down M Henri 
Fearplfr, <>i h Vototo machine, wu another novice to 
attaiapt S «iht After getttug tbrMqnarterg aromid 
tbe oeana, be wu duhed to tha ground by the etrnng 
wind, and ueapod with a hrohu noee althongb hla 
mochtaa wu dameUahed M Latham olio made a 
(«dad At A sreat height with bla Mo. St Antelnotte 




mottoploao. M LoMim wu tho only Wright pilot 
to attempt a Sight He eooa came to urtb, owing to 
tha bruklng at the gaiollne feed pipe M Dalaginago 
mode a abort Sight on a email Blerlot monoplane, ud 
M BunauVarllla made a good fllgtal on hla Volglil 
biplane M Latham a beet parformame Ihia day WU 
thru rounds of tho cuurw Hetweeo R 80 mid 7 P if 
night or nine machlnea were quhkiy brought out and 
attempU were made to bcUer ibo 10 kilometer apeed 
record The Curtlna biplane wiie the last to atait, 
nblch It did when no lens than Sve aeroplanae were 
traveling around tha inurae The aviator took the 
Srat turn raUier wide He waa obliged to Sy above 
ona machlu, and ho ran out ot hla counte aomewhat 
In order to avoid a colllilon with H Sommer on hla 
Farman biplane Ho Toduced hla lime to 8 mlnutw 
and 118/6 aenonda In thli Sight Short SlghU were 
made by M Legagniux on CapL Forbore biplane, M 
Rongler and BanauVarllla on tbelr Volain Mplanu, 
H Sommer on a Farman biplane and H Detagranga 
on the Blerlot monoplane M Bunaii-VartUa role to 
a height ot more than 8u0 feet 


Tbt record for apeed and dtetanoo wu mode,on 
Angnat 28th by M Latham with hfa No 11 Antotnatte 
monoplane The weather rondltlona were favorable at 
tbe start, but during the courae of the Sight M Latham 
encountered heavy wind and a rain atorm He navqr- 
tbeleu kept tbe machine dying nnlll the fuel gave 
out He enctorded In making over Sfteen roqnSa.of 
tbo courae In 3 honra 18 mtnulea and 9 3/6 aeeonda. 
The total diatanco covered wu 164 3TB kllomeiere 
(95 88 mtlee) The average apeed waa therefore 4188 
mllM per hour The tuteet roand wu made In 8 mln- 
utM and 20 3/6 eeconda, at an average apeed of 44 SS 
mllM an hour ThU record aarpaiaed that made the 
day before by M Paulhan, since tha machine Sew n 
conalderably greater dlitanee In Uu time, while It 
alto demonstrated Ita atablllty In a wind of abont 24 
mllea an hour and lu capability of traveling tbrongh 
rain The Sight waa a complete vindication of tha 
Antoinette motor which. It will be reroembered failed 
Latham twice uben he attempted to croea the Bing- 
IIBh Chunel This motor le ot tha V-typo, baring 
eight water-cooled cyilndere It la one ot the Ilghteet 
moton ever constructed per home-power Besldee 
making this record Sight In the P M Lutham Sew 
TO kllometera (416 miles) In tbe A M with the “An- 
totnelte XIII ’ Pount de lAOibert Sew 116 kllometera 
(T2 miles) Inte In the P M alao so tbnl the long 
Sights on Thursday totaled over 212 miles U Ble¬ 
rlot mot with an accident on Tbundty lu order to 
avoid alighting upon acme dragoons who were travel 
Ing ocrou tbe Held on boraehark he steered bla mo- 
I bine Into a feme breaking the propeller and damag 
Ing the monopleno conelderably He wu making a 
Sight with M Delngrenge u peaoenger when tbe acri- 
dent occurred M Rougler alao alighted upon fame 
epectatora, bnt fortunately they were not aeriouly 
injured 

lAtham'e dUtence record of Thursday wu a record 
ot only a day for on Friday, August 271h Henri Far- 
man anrpaised It decidedly with hla modlSed Volain 
type biplane now known u the Farman machine The 
•Ixth day or Iho meeting wu the laA one In which 
tbo Prix de la Champagne could be competed for, and 
everyone took It for granted tliat Latham’s record of 
95 mllu In 2 IH would remain unbeaten About 4 20 
P M lAtbam brouglit out the Antoinette XIII ' mono¬ 
plane and started on another long Sight Some ten 
mlnutea Inter MU Farninn and Somnirr started out 
quite unexpectadly upou Farman blplanm and a real 
race at cure began. At Ihe end of Lalbama second 
ronnd, be poaeed high above Sommer and Farman, wbn 
were Bylng clou to the ground at alwul tbe isme 
level and only 60 feet apart, Sommer leading Tha 
two biplanes mode the last turn of (he courae only a 
aecond apart, and then Fltenian passed Sommer In 
front of tha grand atand whili the latter'i machine 
dropped and touched the ground Just u It rraoaed the 
line Sommer accordingly circled around the timers 
box and crowod the line once more according to the 
rnleo. which maneuver placed him tar in the tear Both 
biplanoe Sew nt an average height of from 6 to 18 feet 
tnly while Latham maintained in elevation of trqm 
260 to 300 feet Hla machine wu considerably faster 
than the other two and he lapped both of them nv 
eral times lAtbam covered 60 kilometers (8106 
miles) in 44 23 against Fknnan's 61 21 Elgbty and 
100 kllometera (49 71 and 62.14 mllea) were covered 
by Latham In 1 11 201/6 and 1 29 20 2/6 respectively 
bnt finally after making 110 kilometers (fik 16 miles) 
In 1 SO 51/5, hla fnel gave ont and the raonoplani 
gilded to urtb After Latham ceased fiyliig Flirmnii 
kept steadily on Sommer etopped after making Hire*’ 
ronnda herauu ot motor troubla He afterwaril 
itarted again hut too late to makt a rword before (lie 
cloaing of the Hate at 7 SO Shortly before S F M 
M TIaaandler atatted on hla No 4 Wright ma. lilne 
and made 11 rlnnilte In 1 48 62 2/6 At chmit the 
same time. BunauVarllla made aeveral circulia on hla 
Volain Uplane, and DalagnngR end Hioriot came out 
VmgM/vftifCieaC nsH ndtnfe /T/ I 





Uaflaf til* of • BiiHiBUla «tiiui witk bairf 


niMaiired and raeorded Throosh tlia kiodsMM of Mi 
II C RUor Chief Clerk of the United Btntei OeolocI 
tal Survey at Waahlntton the writer haa been (Iven 
farllltlea for a itudy of the lyatem generally adopted 
which li aa fotloaa 

the qnantit) of watei flowing In a atrcam la ex 
praaaed In varloui tenne atiording oa It 
repreaente the dialnage fiom a walerahed 
of given area the lale f oiilinmni flon 
aa for power purpnaee oi eluiily volume 


(leflnitlon of theae temie 

Second foot an abbuviatlon tor one cu 
bio fool per aetond la the quautit) of water 
flowing In a alrtam one fool wide one foot 
deep at a rale of one foot per emond It la 
generally uaed an a fnndauii ntet unit from 
whlih otbera are compute I 
In conneclluD with pumplug and a clt) a 
water aiipplv tbe water la gunerally meaa 
ured In gallona pet minute 

rhe mliiei a Imh la the quaollty of 
water that paawa Ihiough an oilflie me 
Imh aquare uuder a head which rarlea 
locally U baa been commonly uaed by 
miners and Irrigators Ihionghout tbe West 
and la deflneU b> atatiite in eaih State In 


The atnage iiinlii of (ubli feK of 
>atPi Hi wing pci m onil frini eaih Square mile of 
lei III Ml 1 11 th luisiii i| non thut Uiii run-off la 

llatilbuted niiirorraU Uth oa regards time and area 
a given na aecond fnt per square mile 
Runoff In Imhfs la the de|lh In whlih tha drain 


la small 

Current valoclly la measured 
aomatlmsa by floats and aont 
tlmea by maana of the matara 
lllustratad herewith In maasnr 
Ing by floats of whlob there are 
■everal kinds the almplaat being 
a corked bottle weighted at the 
bottom and carrying a flag at the 
lop little affected by wind oh 
aervatlon la made of the time 
taken by the float to paaa over 
a aelerted run of the atream 60 
to too feet long A number of 
velocity dctermlnaltona are ao 
made at different points acroas 
tha stream and tbe mean velocity On the Mt a b 
of the whole aectlon estimated piaoe batn 

7 he diacharge la the prodnet of ahv 

that mean and tha mean Mctlaoal 
area of the run which la detsnnlhsdbyaaaauremanta 
and Bonndlnga of fbe two endi of tbe mn and at Inter 
mediate points 

When metars are ueed they are held atatlonary In 
the torrent at a nomber of points acroaa the width 


Br eallhnting atatiasf the Batara are draws thrNgh still t 
it a kaowB affeed, and tha iwolatteas they make raaetded. 

of tha atreain and at different depths and the velool 
ties rctonled are averaged aa betbra A typical mater 
muih used In the govenimvnt aervlca Is shown In tha 
Ulnatratlons dealgnad by Mr W O PHca Ita mb- 
n erged portion tomlau of a snail wbaei Dairying live 


tail PriM aleotrte nsteri eoBadi rreelTed at flha raiw 
traamaHted ^ carnet fkom the sauU hatfery 
ra I aa tha right a Priaa aeoastle bmUt. 

and brokaa In a sultaUy protected watardlglit odd 
partment Tha number of rovolntlona made by tho 
wheal are thna electrically recorded by the ramat 
of a battery operating tho clockwork of tho Jndleator 
dials Two of the amen portable metara are also 
shown in ono tho rovolntloas art 

- «-r *«-- -- - I-— IffjlL W 

*" 'tfhngm. tha aonad bolag tonvoyod 1 b^ 
inho to tho aar of tbs obewvar whmMb 
the revriuMons and la tbo other an MMla 
current from the small hattory shown opMk 
atao a bnaaer whan tbe contact la made a^d 
broken aa has besn daaerlbsd for tbo IsHpr 
maeblM v 

in each case the meter Is aapportsd atao 
a potatad waigbt. provMad with has wk||h 
keep It pointing straight upstiwna both Ip 
tho vertleal and horlsontal plana 
To loanre tho oolnoldanoo of raadlnga ^ 
dlflOront motora aanh IndlvUaal Intvamat 
baa to ha aaparata l y rated' to dotonalBo 
tho snot nambor of rovOlatioaa tt will 
mahe la a ottirant of a oortaht speed tbia 
la done hr drawing tha mriar throogh a 
maasorad apace of atlU water U a aqnhtr 
water of dlflSrsnt spssds aad noUag tho maBher 
of roToIntlns made from which a rPUag 
table Is pnpsrsd giving the vsloalty per 
second corroopondlng to any nornbor of rovoliitloha 
Currant-meter measuTomwis may be made by aa ob¬ 
server oa a bridge nspendad from a cable In a boat 
or wading, and PMleg statlomi are olaaaliad in aoeord- 
ance with tbo niotbod nood A wadlag otaUoa la sbowa 
la oaa of oar 
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^lifik utf riiii«i Jiam 

, IK-N^Hoil M « aw 

naiKti ljttwtf*ti » n tka tvoliitioA of 
l^d Muttjr and tha m» 
' «KP^ lajMnaaB betimm aaclmm- 
JiilK addatMa raaaanh work, aad 
AMaana «a« tnda. Tha Oaowi^ 
mi»* daa irta rt V^Ian of 
tM.^tDoadad at ttaa Old <rf tka 
l^tak^ ooBtarv). biaUaa Topra- 
aaia^lai tke altnlkeanoa of taohnl 
fatkektaaimonU In Uielr ralatloii 
tw tta taoton aboaa mantlonad, la 
WtW ljti d to propasats taohnleal 
kMtirl^ kr ika aM oc 
rtflipia^Tta eoUaotlona of 

rtStolahad towa^T^ I 

dtifdlo of tlia ntnotoontk 
eotnry) on tha othor hand 
adord a oamprahonalTo td«a 
tt tha itsantto atrldaa mada 
br AiplaDd In the Hold 
Of mochanloal ondneerlnf, 
without than halni any 
more Intlmata eonnection 
hatwaon thla part of the 
naneiint and It# aathemati* 
cal and adenttflc depart' 

The Oomiaa Mnaeom of 
Haaterpleoa# of Solance and 
IndnatiT, whtdi waa In- 
anparatad a abort time ago. 

Is Intended to beeama a nar 
tional Oartnan Inatltutloo 
of a almlUr kind, a epeolal 
point, however, behii made 
of tha mntnal Influeneea of 
setenea and anglnearing 
Apart from ratroapeetive 
eahlhlt^ tha vary latent ^ 
aohlarenienti tn tha Held of 


Sdiijilllic Aokerlcan 



IHeeew i TO atafas in the erdstion af tha ptow 


tha Oeataan BaiparOT. Tha mv 
aatan eootprlaaa 

t Oollaetloa of aelantUlo Inatm- 
manta and apparatus aa well u of 
remarkable tarbnlcal prodnota 
(both orlglnala and modeli), which 
collectloM are well rIaasUled and 
provided with neoeeaary informa 
tlon tor the bnnellt of the vlaltlng 
public 

1 An archive uontalnina Impor¬ 
tant docitments both odentlflc and 
tachiilcaL 

a, A terhniial and erlnntlfln lib¬ 
rary contalnlna raanuecrlpta, dia- 
grama paniphlete and hooka 
In order to preaervn the memory 
1 at promluent worken In the field 
of engineering M lence portrait* 
and hlographlee of thoee 
r.emuine whoee labor hai 
been eepeilally iiote«orihy 
In furthering (he erolutluu 
of Indnatry will lllcewlne be 
Incorporated with the mn 
aeuro 

In carrrlng out the task 
laid before the mnerum 
Til, to lltuetrate the erolu 
tlon of any fundamental 
Ideas and the Influence of 
anch Ideas on the rarlone 
economical factora. aa well 
aa to represent the Ideal 
Buccees of acquired knowl 
edge and the Importance of 
past experience iho most 
varied methods and means 
had to be rea(krir>d to In 
fact, many flelde which ap¬ 
parently are itrictly aepar- 
nted from each other, had to 
be claaelfled and lomblned 
together In order to aSord 
an adequate picture of clvi 
Illation as an nlfaprlng of 
sclemn and engineering 
Tbe historical alms of the 
muaeum are mainly reallied by original macbloee 
and apparatus In addition to records of the very 
flrot experiments In a given direction, and tbe earll 
eat sketches and designs These coDectlona In or 
tier to tllustmte the achtovemenia of u(.loD<4t and 
ludustry In a really lompreheuilve manner necee- 
sarlly had lu be International 
The central library above referred to and ehkh 
Is Iniendod for aurvlng tbe sclenllflc purposes of 
the mueeum contains both ancient and modern 
works, pampbleU periodical publliatlons, etc on 
Bubjecte of engineering mathematics and wlencc 
While furthering hlatorical Investigation llile lib- 
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ilallt liititrMctlve M ramparad with tb« CumplM Ot 
Llirniii <1 )Bbi>nit(in«a In tba elfhtMnth, nlnttamth. 
iiiKi ini'iituili iKuturlM WhIIs on oh* band ■'moM 
sirlldiiK proKr<’*H from the prtmitlT* apporatw ot *1 
< liMulsta to tho improveil Inatnimeiita of modem chem 
IhIh Hill Ih' noted It IH Intenetlhg to oboeTT* that 
(iriulii uppainlua atlll retain tbair original traditional 
r>imi In vtblih they have been uaad by Ibe prederea- 
snra ot preaonl-day ehcralata The evolution of plow* 
Ih flgured from the moat primitive Iniplemant, via, 
rioighly abapnd treaa drawn flral by men and after¬ 
ward by oxen, to the preaent-day ateam plowa, paaa- 
Ihg ihruiiKb many atogea wbleh hnd to ha travernad 
111 tarlnuB agea and renturlea. Another feature In 
evnliitlnii iwrtalna to the development of automobilea. 
from the nret innior-rar loiuitnirted by Daimler In 
lUb to ihe moat Improved modern type* In the mme 
hnll will be found a almllar retroapactlva aahlUtlon, 
relating to the vaiioua atagea In the evolution of ryelaa. 
The atrldea made In a apeclal branch of railway angt 
nierlng via, (he conatructlon of mountain railway 
looMUotIvee are graphically renderod Bide by aldo 
with the lateat type of locomotive used on the HIgl rall- 
way Ih a model of the oarileat type uaed on the aame 
rallwBy line the latter having been conitructad in 
1871 

In tliu exhibit repreaeiitlng the ochlavementa in the 
held of clfli ti Irlly la ahown the outfit uaed In th* Kom 
picture telegraphy, of which n deocrlptlon won given 
nime tlmt. ago in Ihe (olumna of thia Journal To the 
left In the inuatrallon will be noted the Mndlng ap- 
imatnH with an elactrlt lamp and the cylinder M 
which the photographic film la wound up, while tho 
retrivirii npparaliiH li ahown at tba 
ilfthi Dlngrammatlc viewa and do- 
arrlptlciiH In addition to tome 
oauiplea ot tHlephnlugrapha fur¬ 
ther fadlllate the underetandlng of 
tbif appanitua the Importance of 
whlih will be fully gaged only 
after ItH Introduction Into general 
practice 


The terra blade 
tometiuiea Jokingly applied to 
ordinary toal whlih we burn In 
our lurnaL«H, but Ihe real black 
diamonda of commerce ore among 
the mnal unique iniiieral produde 
of the w drill and they nerve a pur 
poae In the indniitrlal world that 
luakea them of groat value The 
block dlanmuila are pure carbon 
and yet In no mil ward appearance 
rewmble the illiiiiioiida whlih wi 
are oceuaionieil to wear na nrim 
raenta They nre slightly harder 
than the ir)Hlal or gem iliarannda 
and In fnit nlmut the hardest aub- 
atani>e known 

llludc illaimiiidH lit inrhoiiB are 
among the grealeat curlimllleH of 
tht ralnerni kingdom They are _ 

wrlthonl iryalallliie tonii slid are 
found In Irregular pieces ranging 
In alee from half a karat up lo 
three four and five hundred liarata They are dark 
gray Mark, or brownlah In color and opaque The 
real diamond of the Jewelry trade la also pure inrhon 
bnt Iranalurent and iriatalllna In fonii Two objeita 
80 alike In corapoalllon could nut b« found so opposite 
In appenraine hh theae I wo tornia of carbon 

Another peculiar thing about the block diamonda la 
Hint tiny are found only In one locality In the world 
Ibey come from a vary email section In Braall nof 
more than 2£5 inllea Kuara In area Outside of (his 
limited territory no pure black diamonds have aver 
Iweii found In the Brasilian block diamond flelda 
Ihe natlvea dive In the river boda for them and re- 
cmer them fnmi (he gravel and waahtuga of the rivers. 

IVhai peculiar freak of nature c luaed the depoaltlou 
o( the black dlamunila In thla eectlim of the world and 
nowhere elee la one ot the idyatcrleg which science 
ha* failed to erplalu None of thmi boa been found 
In th* great Kimberly diamnnil ruglono, where tb# 
ciyaUil form of Alnraonda have for ao long bean mined, 
and likewise no flne apeilmenB of the gam diamond 
have been found In the Braxlllan liiiuk-dlamond flelda. 

The whole origin ot the black dlnnionda It Uiereforo 
0 oilnntlflc uiilguia Naturally the qucatloD Is raUad 
"Of what uac la a black diamond^ No one wonid 
I are to wear one of theae diamonda which reeemblea 
a piece of coal more than a reel diamond, and so far 
no one has popularised the block gema aa the black 
pearl has been Nevartheleas the black 
aerva a moat Important and uaaful tnnotloo In the In- 
dnatrlal worW 

Thla pare blaik Lorhon la not onlj harder than the 
rial diamond but tanglier and no! ao brittle an th* 
gem CkMaequeiitly It la of great value for many 
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diamond drUia. In dlaaakd dHtitB« Ui tlpa of th* 
drtUa are atuddad wlib aaftaM or Waek flUa««Alk dad 
wben the boraa ara daep, tba K Mo nf a la ao (taat that 
tha gam diamonda would bo ^rariMd te tbo pwmoig. 
But the carbon raotaU thla eontinnad pMaaure, and' 
elowly vats down Into tba rooki 

fn diamond drill work, the oorboa la aat In circular 
piece* of soft steel or Iron, oallad bltd, and thaoa Mte 
ara attached to tubing Armed with theae black-dia¬ 
mond teeth, tha drills push tbair way down nndar 
Berrre preasura to a depth of flvo and rig tbonaand toet. 
cutting through th* hardeat hind of rock Bomo blank 
dlakonda are much harder than othan, and thara Is no 
way to datarmln* by the color tha dISaruics In the 
degree of toughnera. 

Black diamonda or pnre carbon are not by any Baana 
cheap, and the ownen of the mtnee In Brasil wher* 
(hey arc gathered are making a good thing out ot their 
monopoly In tha lost thirty year* tba pricaa of black 
diamonds have advanoed from IB to nearly |8S a karat, 
and the tendency it still upward. The arming ot a 
drUI with diamond pointa la thus % rather axpenalvt 
matter Uaually a act of olght stonaa ara placed la 
the head ot a slngts drill It each diamond welgHa 
only three and a half karat*, th* total ooat at $8B par 
karat would Iw about tM80 for a aingl* blL 

Oraat oa this azpenae la, however. It paya, tor tha 
black diamonda ara ao tough that they last a long 
time, and they nchltra raaulta which could not ha bb- 
ttlnad In any other way Thera la no known mbitaiioa 
that oan taka the place et carbon In drllla to bwlpg 
tor gold, tllver copper, and other mlnaral dapoalta. 
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near Ifl oharga of fnd _ _ . . , 

Arthur tt, JUttla, Ine,. lahontory ot aogliMartnfl''e||ii!^ 
latry. ^oat o n. Maaa., In A recant papar, B* 
that t«Ma which have bean mhda at tha g ardWi a i Bt 
foaldaatW blunt taain to Indicate rtiat tha mart 
tent thing to be conalderad In a coal la Ita hMWflg 
value- yellowing thla, tha alar of tho coal may be cd» 
gidarad next la Importanca, and Whan the molatl^ 
Tolatll* matter and ash are widely dlttersnt they gUtt 
alia hd conaldarad Tha raamta of more than 400 bdtto 
tania at tha government taiting plant atew U 
avarage drop In aOcleacy tor a range 
14,000 B T V and 10,000 D. T 0 




flgnraa that the probable Inflnanea of any ot tl 

band flrad fnrnaeaa aa It 
to he. With oOrtaln bOUar equip- 
which a considerable overload Is naceatary at 
timaa, the ettecta of theaa eonititnenta may ba manb 
more important, owing te tho reduotion In capacity 
which may be obtained, and It In for this reason that 
wben coal la aalacted for a given plant It la Important 
that tha coal supplied should not vary greatly from 
tune to time, otherwiae, the fireman may-have aeiiotu 
dUBculty In maintaining the capacity required, and In 
burning coal with good efflcloncy 
With B furnace which la well de- 
■Igned, there should be a close cor- 
reapondence between the heating 
value of the coal and the water 
evaporated Smell variations in 
moisture volatile matter, and ash 
should make little if any diflarenre 
In the efflclenclea obtained 
The alae of the coal may Influ¬ 
ence the T«aal(« to a serious ex 
tent Small alee* of anthracite ooal 
pack together clceely and atrnng 
drafts are required to burn them 
This rasDlta In hole* In the are and 
a leekago of elr In the boiler set- 
tinge Tbs loes la often esUmated 
to be at least 10 per cmL 
alao true ot many of the b 
one coalo. Other coals which ^ 
readily forming a looaa bed o1 
do not ebow much hies, dne to tb* 
presence of flne coal, axcapt aneh 
aa le so ainall os to be earrlM oft 
from the grate by tha draft. With 
any character of coal there may ba 
a loss of tins coal, dna to lifting 
through the grates. That this loss 
may ba large Is wall known. The 
carbon in the aab la an important 
Item In datermlning the loami hi n 
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IJetore (hr blech dloiDonde of Braill W( 

It was luiposelble to make deep borlngi. 

Wben Ibe carbon waa ftrat Introduced iu oiir Indue- 
trlee It waa uaed la diamond aawe for cutting atones, 
marble and almllar substoncea. Then tb* price ad 
vanved ao that the carbon was found too costly tor 
■uch ue* and bort was subatUnted for atone ratting 
Sort 1* really an Imperfect oryatal or gem dlemand, 
but It I* too brittle for uee In drllla Coniequently, 
bort has taken the place of block dlomoode for stone 
cutting and the tatter bare bean reetrivted almost en- 
liroly to diamond-drilling purpoaea. 

The average else of black diamonds used In the 
drills rabgea from two to tv* karats, bnt th* Urgar 
apeclmen* give muoh better reSnlte. They coat more, 
but they last longer Conaeqoently, there Is a greater 
demand (or tha larger pleoee ot pare csibon, and tha 
price la sometime* run up to prmnlum tgnree for ttw 


on the part of tb* flremea has re- 
dnced^&ls lose to the aqnlvslant or‘ 
3 and S per cant Of th* tnel flrad 
dlacovered, Occaalonally, ownen of p 


for testing pnrpoaaa a ooal of Uglier grade Uian they 
nmaUy furnish for tha boUer furnaoea. The raanlta 
obtained have often been dloappelntlng. and wjthoat 
further InveeUgmUon they have deotared that tha plaa 
ot pnrohaalDg coal on the feaals of lU heating vahia la 
et fault, and that eorre^ondlng reanlta cannot be ob¬ 
tained from the higbsr grade coals On tha other hand. 
It baa happened that others have tried cosla of lower 
heating value than the coal regnlarly trarned In their 
Plante, and they often find a greater drop In th* evapo- 
ratloo than they axpected Thla baa led many psopla to 
belfeva that there le a great dlfferanca In tha valna ot 
coals tor only alight variations In the oompoaitten. 

BoUer teats ara a rathir crude method of comparing 
coala, eepanlally If tha flrenuui U not acenatemad to 
burning tho coal to ha tqatad. 


The tear that the supply ot black 
some day give out and panlyxa tho diamond-drilling 
Industry bos sthnhlatad proapeetora to syatematk 
search for new deposits, bnt eo far they bare net been 
eucceaaful On the other hand, eotentlats have bean 
making a rioaa study of the chemical condltlOBn whirti 
have produced tho bladi diamonds, hot tbSIr mann 
rauinre Is apparently about na dUBcnit as the maUiig 
of the gem dtamoadi. It la poaalhle nudei' oortaln 
moke althw hnt not in slaae suffloleBt to 
be of any eammbretat tnlnd. KUnre In aome peodUnr 
way baa mode Ihan* rart prodwrts, Sad than thfo.wn 
the secret of the prSeeaa away It any man can aver 
untook or And thm aaayat, ha may eanae a pant* m tb* 
aiauiond trade. 


dithma which may readily ba dnpltoatad, and*tha ra- 
enJta ara therefore mora reUgbl* than bollae tsata. 

The averagaa of a number of holler teats on aneh 
coal OB which tbo oMaboatloa la fplriy good In all easea 
BbouM Show rewUU which agrsa qnlta eloaely wlfti tba 
chamlcal reanlta on tha cpala prevtdtd they ara of tha 
aama gwanl character If thajr vary In compealU a n. 
a allUit reduction in sOoleneT may be expactad tar tha 
coals Ugh In molatnra, vtHatlla matter, and ddb. 


The tfwrieae Qantral -plant at AguimeaMeniw W 
preserrinc raUrohdaleapan with eU.whleh waa fdaiitad . 
asms yann uioaaaBaxptrlnHBtaliilaat ta dda^iBtf 
parfMi thr Btaaa oU praMsA la diw 
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{PmoWM from the tune of Aogtut Hth.) 

In th* prwTiolu artlelM ootblng muob bs* been enld 
te detiMl la regutl tb the numeroiu and varUxia in» 
toHw wwA 0*11 be need in neklns Mun 

•» tke diflwmt kind! of etonea, pebble*, etc Ner ha* 
aarthlM ^kaea kald abont the quantity of each in 
graOiant naeauary to make a fixed amount of flnlahed 
mtarlal. 

Coaorete i* made by mixing together wltli water 
Tgrlon* proportion* of Portland cement, aaud and 
■tone. The eand and atone which go to make part of 
the mixture are commonly known a* aggregatea. It 
1* by tba carafnl wleotlon of ttaeae aggregatea that 
nr* are able to produce nomeroua pleaalng and artlatlc 

In many oaaea, it the proper aggregate* are naed In 
the ri^t propqftlon, natnral atone* ancta aa llmeatone, 
gianlta at all oolora, brownatone, and French Caen 
■ton*, etc, can be ao clooely almulated that It take* an 
e xp e rt to U)l It from the real material 

Hm ordinary concrete or cement lurtace aa oaually 
■tan le moat uolatareathig In eppearante Aa a gen 
•ml thing. It U mooth and llfeleee and of a dull gray 
Oder The eama general appearance aa Juat deacribed 
for ordinary conerate will prevail In almoat any con- 


SetotttiBc AnMrlttUi 

given to the maee, wUeh win then vatr okwely re¬ 
semble Fiww* Oaes atone To itmulam rtd imnim, 
uao rad granite ehlpa or aoreentngA Thaw «an be 
procured at almoat any atone yard where they cut 
gnmlte. The pieces to nae abould range In elie from 
ti Inch down to duet If the plecee availaUe are loo 
large, they can be cruehed up with a hammer The 
prcportlona of the mixture diould be 1 part of nirt. 
land cement to 2 parte of the granite After bavlug 
eet ter twelve houra, brush tbs aurtece out and treat 
11 with acid aa already explained and the anrfUce 
thna obtained will very cloeely reemubte the loal red 
granite. From the above detatla the reader will have 
grasped the poasibllltles to be obtained by the selec¬ 
tion of aggregatea, end now by ueing a little Ingenu 
Ity can without further Inatmction experiment along 
original lines, which will he found moat fascinating 

WOfkL. 

In regard to the amount of the various lagradlente 
to use for a fixed amount of Sniahsd material the un- 
Inlllated often think, and naturally aa that If an 
amount of flnlahed material equal In bulk to three 
glaeofula la required, all that Is neueaaary to do If It 
be a 1 to 2 mixture. Is to taka one glaasfol of coment 
and two gtaaafola of esod, and then by mixing these 
together they will ellll have an amount of material 
that will flu three glaaaae. This le not lo The parti 
claa of cement are ground so fine that the cament 
la practically oue dense maiis, but the particles of 
land are coarser, and between eailv.of the particles 
appeara a space or cavity These cavities are 
called voids, and it la In these voids that the larger 
portion of the cement finds Its place when the 
raaa la mixed The majority of annds used in con 
Crete work contain from 2S per cent to 40 per cent of 
voids If we take the larger figure for an example, then 
In two glaaafuli of sand wo will have 80 per cent of 
one glaaeful of voids Aa we only have one glaaafnl of 
cement to add to the two glasafnla of sand, and aa 


Crete surface, no matter what the aggregate used nn 
Insi the surface Is treated so aa to expose or bring out 
the aggregatea used If, howavor the surface* of 
the concrete In which selected aggregstei have been 
used are property treated, a marked difference be- 
twoan these eurfacea and thuse obtained with ordi 
nary mixtures will be noted By varying the kind 
■Ise. and proportlona of the aggregate used Hurfnee 
finishes of practically any desired color and texture 
can be obulned. the poaaihlUtlea being limited only by 
the number of different kinds of aggregates available 
and th* eomhi nations of the same 
In small work, that la, where the thickneaa of the 
flotebad product la to be % ■nih or leas never use any 
aggragato exceeding % Inch In size mpeclally so If 
the mixture Is to be made thin enough to pour fn 
larger work having a tblohneis of 1 Inch or more, 
nggregntas np to iH of an Inch can be used with good 
reanlta 

Some Interesting textures for pottery work can be 
obtained from the following mixtnru 
A mixture composed of 1 pert white marble chips 
r.ot exceeding U Inch In aixe, and 1 part of trap rock 
or othw dark atone of the same alxe mixed with 1 part 
of Portland oement and 1 part of marble dust will pro¬ 
duce a surface similar In appaaranr* to a light granlle 
This mixture ahould be allowed to set for twelve hours 
*f|er pouring, than the mold* ahould be carefully re¬ 
moved. os the concrete le still green, and the surface 
of the concrete shenld be llphtly brushed with a stIR 
bmah 

As th* concrete Is not thoroughly eet or hardened 
this operation will remove the snifsoe cemoit 
and thns exposs ths aggregates of marble and trap 
rook After having performed the above operstlnn 
allow tb* piece to harden o few days, and then treat 
the surteos with a solntlon empoaed of I part ofTom 
nierda] mnriattc or hydrochlorlo arid to 2 parts of 
water Daah tbla solution tmte the face of the con 
Crete xnrtaoe with a brush, and allow It to remain 
for at least fifteen mliiutea. Then thoroughly scrub It 
off with a good itlS brnah tad plenty of clean water 
Thia opantlOD will iwmeva all of the surplus eemeut 
and vUl laava a good oloan auitaqa full of life and 
varkla, Tnataod of using white marble chips and 
granite 0* obevo, one con vary the results by using 
white mnrbla ships and emshed-np red brick, or varl 
oos cOterod marbles ennhsd to the proper else can be 
used, and than by treating ths surCacaa os axplalood 
the eelora In th* vorlons aggregstea will be exposed, 
thna prodneing mmo vary IntsrasUng anrfseea 
A good u^bemorod antfaco aontewhat almutetlng 
llmaaton* can be pVoeurad by nalhg 1 port Portland 
oudent to 2 or I parts of white pnorbla dust After 
arts bw beecina thid«hld>1r bird, treat it with add 
os dasorlbsd sbovo. Tha wlfl sag off any aartsca 
• ceotent sod thbs th* ukiWs dnot wiu b* exposed, 

' prodndaf t plansliir 9*rUa tha enttra snr- 

-) sQ&pJfita whH» BglitSak ggg J port whit* 
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the cement fills the 80 per rent of voMr In the sand 
It Is plain tbut we have but 20 per cent Idt upon 
which we can figure for bulk Tborefore, lustead of 
having three glaiafula of material, aa one might natur 
ally think we will only have two glaaslulB and 2U 
per emt of one glassful over, or two sud one fifth 
glassfuls of finished material The percentage uf 
Tolds varlea largely In dUferent grades of ennda The 
finer the particles of which the ennd Is mode up, the 
smaller the percentage of voids It Is always best 

to use sand In which the particles are n«t uniform 

In sixe, or in other wrorda, nae what le commuoly 
termed a welt-graded aand By this la meant a sand 
In which tha parUoles vary In slae say from 1/32 
Inch or lose op to lAO Inch or a trifle more The 

heavier th* work, the ooener the sand that can 

be oaed. B* snr* that the sand used Is clean By 
clean aand la meant sand that It free from loom or 
clay One can readily detect dirty sand by placing 
same In tha palm of the bond and allgbtly wetting It 
Then It by rubbing It around tha hand become* dis¬ 
colored, there Is more or lees dirt in th* sand A 
UUI* dirt will not do much harm, but It la always 
well to have It perfectly clean It Is often found 
rnriwaarr in Ftsb th* dirt out of sand by means of 
water This can be doue by placing the eand In a 
paU of water and agitating It, thus making ths dirt 
rlae to the top To thoroughly wash the sand keep 
running the water Into the pall and agitating tha 
land until the water dieefaargad la practically clear 
Whom naing a stone aggregate In the mixture the 
■pooM or toMi between tb* particles of stone are 
fillsd Iv tha castaat and sand in tha mUtnra, os ware 
the uelda In th* sand ffliad by the cement As In 
sand the larger th# parOrle* of atone naed the 
VMter the payoentage of votde In It wBI be Thero- 


for* a graotar amount of sand and eanant will be re- 
qnltad to fill them. 

By a little experimenting along tbaga lines, on* 
will baoome experienced enough to Judge fairly olosriy 
the amount of each Ingredient to use In mixing up 
any amount of flnlahed material needed It la always 
well to mix a trifle more luateiial than is needed 
rather than not enough Fur when one once etaria 
pouring a caot, he shuuld continue to pour until 
the mold la full If not a mark In very apt to show 
In the flntehed oaat where pouring wae left off and 
iUrted again Never try to nee auy material that 
haa been mixed and let stand for more than half an 
hour Fur In this Uma the concrete will have com 
menced to get what Is tailed its Initial set If the 
moss Is now dlsturlied and worked up aaatn tha 
product produced will never have the Hame etrangth 
us oue mode with freshlr-mlxed material In mixing 
always mix the reuent and sand together thoroughly 
before adding the water One can Judge by the color 
of the maaa fairly well es lo whether the mixing Is 
complete If the color la uniform throughout It le 
a pretty good sign that the aggregatea are well dis¬ 
tributed through ths masR. When making a mixture 
ccntelning cement send and stone alwava mix the 
cement and aand dry Ural and then odd the stone 
which has prevlonely hem well soaked in water In 
thla way ono la aaaured of having eaih stone coatetl 
with the cement and aand for oa soon os the damp 
atone comes In contact with the dry cement and asn I 
thty adhere to It and cover the stone complete!} 
thus a compact matrix of lument and aand la formed 
between ench and evary particle of stone which hlnda 
them securely together Inio a dense and compait maaa. 


BoxuAhi osiaiCAL nxjinii 

ST snrxva Mtcexim currx ucx ertra muAn 
Elarly In the nineteenth century rhemlat* generally 
thought it Impoanible to make organic conipounds nul 
of the elemenU found In them flyntbeals they lie 
lleved to ho prortlrable only In the case of mluerala 
Woehler with hie ramurkublB Bynlhesle of urea shook 
that belief at least ua much as the ( uries recently 
shook the common belief of chemlala In the Integrity 
of the atom Other organlt ayntheaes followed that of 
urea, and some of them os that of the alixarin flye, 
were made In ronditlone so favorable that U became 
unprofitable to grow the plants from which tho chanil 
cal had hitherto been extraitad Thaiiaanda of airrs 
have thus been so far given haik In the iiiUlvallnn 
Ilf foml stiifTS and one may confidently expeil a time 
In which most if not all of our druga dyes and even 
food will be made through eyntbesla Agrlmlliire 
then will be a thing of tho poat Furtorlae will make 
for us sugar starch fata, protclds that Is lo se> 
IruBd eggs milk fruits besides some new foods which 
muy prove ns stiperlor to the old ones a* aiitlpyrin 
and pjramldon have proved supiirlor to the nalnrnl 
alkaloid* formerly iiHod In similar cln nrasiancea 
The mnst recent and greatest odvaine In the nr 
gnnic synthesis of industrial produils can be nlieerved 
io-ilay probably In tho perfum'e industry The fra 
grance of heliotrope hyacinth, pink roso violet haw 
thorn Itlar, musk wlntcrgreeu vanilla Liunamon bit 
ter almonds, and that of many fruits ore now pro¬ 
duced with rhemlcAls which frequently have but a re¬ 
pugnant smell or no smell at nil Mnst nf these syn 
theses rnquire roDipllcaled appnratus os well as lon 
Hidereble chemical skill but In one case at leahi that 
nf terpinol, an essence now sold aonietlniea under the 
name nf lilac sometlmee tinder that of Illy nf tho vul 
ley the nperallons are alinple ennugh and the synthi 
sla Is but an enjoyable experiment eoally performed 
at homn nr In the (lam room 
Besides the vessels found In ivery kitchen thi only 
needed apparatus are a round lioltnm flask (capacity 
ahout nne pint) a rubber stopper with one hole and 
two glass tubes untied with a plere of rubber 
tubing The preimrallon may bn riUlded Into Iwo 
cperallono, I e the irnnsformatlon of common oil of 
turpentine Into terpin and tht tranaformailoti of (er 
ptn Into terpinol Thi first operation requires touih 
time and no care whatever The second operation Is 
made In leas than n quortor of an hour 
Ono-half of a quart bonis Is filled with oil of tor 
peutlne Tbrce-rouiths of a ptut of alcohol at about 
80 per cent U mixed w ith It and one-fourth of a pint 
of nitric acid Is added to the mlxturo, which Is left to 
Itself for severnl days until cryetala are formed 
Theoe are cnlleiled and dried with aomn blottlnk 
paper They are pure terpin To get tha full anioiiiit 
formed In such circumstance* one ahniild wait om r 
three months but for experimental purposes such a 
delay le of course uniiecaaaary Moreover ahould tli > 
experimenter wish to prepare the perfume at once he 
may get th* readymade terpin at the drug store as 
It Is proscribed by phyalrian* for a kind of lung 
tronble 

To transform odorlass terpin Into fragrant terplnoi 
terplB must be heated with water containluc a sms it 
amount of sulphuric acid The round hoitnni ilask Is 
half fillsd with water Two or three largo siKHiiifuls 
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of lirplD BN throwii Into It aad kbont Bi mneh b«I- 
pburlc Bcld U Ilowlr poured Into the ObbIc There Is 
CO itacRer In ponrlns sulphuric arid into water but 
eatir should neror be ponred into sulphurlo sold, as 
tbi beat thus suddenly tenerated may cause some of 
the lauitlc liquid to be thrown ont of the bottle 
An alrohol lamp la now lldhted dlreotljr under the 
flask If a fcaa stove be nsed a piece of wire gauss 
Hbould be Interposed between flame and flask As soon 
I h the liquid In the flask begins to boll the glass tube 
lb plunged Into the water In a tumbler There the 
sioam and the terpinol carried along with It noisily 
oil lonse A delightful scent Alls tbe room To keep 
the tumbler cool place It In a bowl of water The 
operation la over when the liquid In the tumbler has 
become nearly hot In ai itt of the water In which the 
glass la Immersed A layer of liquid terpinol will 
then be found to float over the water The fragrante 
whhh Is astremuly strong while tbe essence Is warm 
heromee much more agreeable after It baa cooled 
Borne odorlferone plants such aa marjoram contain 
terpinol In their leavee but the estnutlon of tho 
eeicnce from such aourcse la alwavs much more as 
pensive than Ita lyntbesla with oil of tarpentlna 


IT I O BAILir 

Tble handy tool wll be fonod uoefnl and will mve 
considerable time in rutting wall paper up the rake 
of a stairway or where any roof alanta nllowlng the 
paper hanger to rut a number of lengths of paper on 
the paste board at once where at present It la only 
cult niary to cut one at a time 
The toot can be made of wood and aatlafactlon oN 
talned nlthough a better tool ran be made from aaa 
■teel Bach blade ii about three feel In length two of 
tbim being fumlihed with alole running almost the 
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■cals will bo nocoMsry to hold the frame together 
after the proper edjuetroent U obtained The paper 
should bo bung In poaftlon on the wall and one aide 
of the tool held along the perpendicular edge of the 
paper while one of the other sidee of the tool Is ad 
Justed to eult the angle of the stairway or slanting roof 
when tbe aorowa arc tightened np and the fiame per 
mnnently set 


Often the egperiDieitter la In need of a good dry 
battery of a iiitaln else or shape for some partUulai 
woik where the nrdlnarv alanJard aliod cell la either 
tuo large or not ol the right shape for the eame work 
An luespenstve dry ell that will prodoce remits and 
tan be made by aniliudy lapable of handling a Bolder 
lag Iron has long lieen iho desire of every aperl 
muuler The cell as dta illed herein has been uwd 
for many puipoaoa and w th marvelous reanlta by 
cha writtr Tnd has Inen used In other shapee where 
eintmy In n »is leslicd such for Instance ai 
In wlreliSH id i(liy 

to make t dl r th alan rd sise a atrip of line 
of medium thlikniaa S14 In has long and 6 Incbea 
fide li nereeMii Thi rin Is rolled Into a lyllnder 
8 luchia long an I a Inttata In < iTiumterenre thos 
leaving a quaitei of an In li which la to be tightly 
aoldered A gior ap la next nddarad on one end of 
the cylinder Am anider ebon ng on tbe Inalda la to 
bi well ahollaicri Do not ahdiac any /Im surface 
aa that will luterlcie with the action of the battery 
I Ina the Inilde of the ylinder with a thin layer of 
blotting paper >or tti poaltlve pole of the battenr 
the tarbon from a wornout cell la the beet If pro¬ 
curable but If not a bundle of arc light carbons with 
the copper mrface well (lied off la the next heat Tbe 
Chemiceu tor producing the iction that genermtes the 
deetrlclty are iq pound of aal ammonlao H pound of 
chloride of alnc (paste form) >4 pound oxide of dne 
afld 14 pound plnstor of Paris rhese salts should bo 
thoroudhly aUxed with a mortar and packed tightly 


la the cyltader ehosK the eaxhed. whkk Is a hair taeh 
from the bottom of tbe eelL Tfcle hgdte tHB 811 the 
cylinder to within heU eh Uoh ot the t«9, tbe rest 
being fllied with pareflae A oopper tjermlaal soUerad 
to the lino end a heavy copper wlro sorapod oleaa and 
bound about the protmdtag end ot the ceHwa form 
the negative end pealUve ewasetlQas for the cell 
This cell can be aaally (tiraied in varlont other 
sbepos to suit tbe experlmsntere fancy The oall 


The eipMlt tfag abPim Ijafwlfl agnelV dniBt j4mpi* 
for biib by low taniddB IgaUM K (hap blit 
a htedy ««rhBan ont e( an oM mien ptflg hgt 
the htsal wire down the center pnttint m itg itafll 
n plape pf hnse tnUng. 8Afl of aa laob «nMe 
star and ^ df an fneb taaide dbunAsr A and S nds 
tbe tarmUinln (hnnlag the spark gap 0 is tbe aM 


tions will produce very mUsfacteiT resnlts eepeetally 
In Ignition work or (or wtralsae It wW raglstor 
about 1 8/fi volta and between 10 and IB amporeo 


I be Department of Agrtc ultare through Its offlro of 
foreign plant IntroductUm has brought to the notiLO 
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of the ■nokora of tho oonntry one of tho most useful 
articles of their trade Tbte Is the onrlona celabeah 
gourd a plant indigenona to Bonth Afiicn. and from 
Mhlih the highest quality of pipe bowls can he made 

The plant la now being Introduced Into the United 
States (or tho purpoee of pipe making and It has 
been found by experiments to thrive perfectly In our 
climate The perfect auccess with which the gourd 
can bo grown in almoet any part of tho oonntry war 
lants the belief that It will prove a good Investment 
to Import a large amount of seed from Booth Africa 

A ourloua feature of tho oalahaah gourd pipe la Its 
great rasemblante to a certain oapaelous bowled 
meerschaum popular In Oennsny It Is said that a 
Doer fanner first uttllred the gourd as a pips and 
that the English shoitly afterward recognised Its 
merits and the uoe to watch the plant oonld he 
adapted 

PVom the educated smoker a point of view tbe oala 
bash pipe not only yields a vary sweet end cool smAe 
but It colors bcantltully far surpassing In this re¬ 
spect the finest meerschaum Besidee taking on a 
high polish Its life la about as long as that of a 
( reach brierwood pipe The umal lining le of plaater 
of Parte UBoally known by the trade aa pipe meer- 
aebanm 

rha preaent market price of these calabash pipes Is 
rather high owing to the (sot that there are but few 
grown In thia cenntry and also to tho (het that these 
gourds are never of tho same shape and alse neceosl 
tating the making of the mountings by band 

The writer wai given a few seeds for tasting and 
bis success was all that could be deelred Tbe plant 
was of very hardy growth and tbe fruit set very 
easily As there waa only one plant each flower bad 
to be pollenlied The plant was groan on a trellis 
about five feet high but as the fruit began to get very 
heavy It had to bs tied to tbs wire In growing the 



I lant (or plpas It seams to dwnand a very hot and 
dry aoll with rain at tho right seasmi to bring the 
gunrda to perfeotlea The curved stem end of tho 
I alabaeh forme a light and appropriate ahiva few tha 
pipe Tha majority of the gourds talte thalr owb 
shape bnt for n^oolal shapes they must ba tied. 

Any man Who haa a amall space In kla yard etm 
grow enough pipe gourde In a season to iMt him (or 
■evaral yaani 


of tha tarmliMU A la riveted to a 
amall valv* wMek is praaaed 
down by a wsnk aprlng and 
thereby eieaea the upper end of 
tbe tnbe aa abowa In tha Aetch 
A valve c.hamher la aerawed on 
tbe upper end at the tube, thua 
holding the mica togetbeor The 
valve operaua In tho ohsmber be¬ 
ing fastened thereon by tho screw 
r The valve and ita seat ahouid 
bs ground flat and than the ter 
mlnal A shonM bo riveted to It 
Thera U a small hole M In the 
cover of the air chamber The 
cover shonid be (eatened to the 
chamber with a screw or other 
simple means so that It may 
easily be detechad for the pnrpoee 

of cleaning the valve In use tbe _ _ _ 

terminal A vlbratci with a nolaa MdWT XA81I 
like the trembler of a toll and In WAU PITO 
thIa way sirlkoa the terminal B 
During tha compreailon stroke the rompreeeed gases 
travel np the central tnbe lift tha small valvea aad In- 
Uantly flU the valve chamber to the aarne preesnre as 
the cylinder With the earns preaaure on both tides of 
tba valve it will be forced down by ita spring But as 
tbe ga les In tbs chamber C carape through tha hols O 
the pressurea will be thrown ont of balance aad the 
valve will again be raised by the pressure In the cyHh 
der This action will eontinua during tha antlra 00m 
prcsalon atroke The hole O should bo extramoly amall 
and the amount of gas that will ewwpo daring com 
praoalon will not perceptibly leaaan tho powar of tha 
engine It will be clear that as tha valve la raiaad A 
approaches B and also that A moves away when tbs 
valve le rioaad becauec the tuirmm la virtually at tha 
screw r 

As A keeps striking B while It vIbratN tha low tew- 
Sion contort or touch spark may be used with thl| 
plug This plug gives many lootaets and theraAM 
many aparks Instead of the single contact glvon by tho 
nsnal banuner aad anvil Fhls plug la far almptor 
than tho hammer and anvil system and hestdsa It daw 
not leak and lose compression like tbe latter dow when 
worn It win work with hlgbtonsioD IgnHIon with a 
trsmblor roll Aa the tenninal vibratw It ks^a ItesK 
clean and an excew of oil or soot wUl net aSoet It like 
an ordinary ping It need (Or high tension Ignition 
the ported of vibration ahonld not be the same aa that 
of tbs coll trembler or an odd apark wlU be missed 
owing to A being sometbnea In contaot with B when 
ihs high tension current Is la tho act of flowing Tha 
icrmlnal A may be made to vibrate aa npidly or slowly 
as dealrod hr atrengthenlng or weakening the valve 
spring 
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A simple electric engine may be made as toUowa 
Take an ordlnaiy electric bell and ramove the goag 
The striker arm shmild be cut off abont % Inch from 
the armature leaving the butt O A atrip of brasa 
1/lfl Inrb tbliflc and M inch wide of anitahia length la 
bored at both ends one and to fit tha butt O and tbai 
other end to lit tbe crank / of the abaft 0 The abaft 
Is made of 44 
Inch diameter 
braw or steel 
cure ahonld 
bo taken to 
m a k 0 tho 
■treko of the 
crank J ttM 
aama aa thad 
Of the am*- 
tura 

The balanoo 
whaal A Is A nPU lUOTBIO UraBHI. 
fhotomd tetha 



■haft c Any wheel of nitable slaa end wa^U p» 
ha uaed In tha modal made hr the wrNw « valfp 
wheal > inchw in diameter waa uasd 


Tha boarlngi B can be made of atrip br gwjl n m 
SMdri aorew ayw ware uaed XZ an «lte adBgi 
adMwod to tha ahalt a to koap It in pMdn te- 8 
win ring soMend to the cmak to kaap tha ilr^ JT l» 


Wbau tbe icrow B la pnpteli; 
tannhwla L are ooaaaeted tenUhteldp 
MnhtnUBhnteet^ * 
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libtb of manufacturbnb. 

a>MPLBT« J IKTMoriMDiir»4uren> lii«nttllM»p- 

&.«;‘WSi. >i~. 'Sew: v^"*- 

lumo^nMirtwi imhS«lelTbi?«!l‘2S’hf 

•"-”* '*• 

£;5a%ii'hrwuiT!!fi IS! rK"ar%s7:aj 
.^a^^-^.taar isrjste^v;;, ssrvsi; 


In the dpmtloB, howevar of tiw MOtq) 
biirket, with wMch tli« BtoTB InidK* 
rrane Is aqulppod, only op* mBhl fraa 
on ths trollay 1* oaed, thla bal^ tbf 
drum eporatlnK tlia abell Iluaa of tba 
crab buokat Tha Hnaa laadlag fron tba 
noall drum aertlon* of tbli main drum 
ara arrangad to work In paralM and 
carry tba aboval hnebat All of tba 
clutcbea, brakaa ate going to mak* up 
tha main oparaling maohinary ar* eon 
nactad to tha opoater’a cage by aultabla 
rod! and larora ao that the atiUra maob^ 
antam I* nndw the oomglat* eonirti if 
ana operator, 

Tha too hor*»poirar nudor Bad aloo' 
trlcal aqalimant I* daaigM^ m tha^ 
(OoBolnM on pegar m} 
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tat ^ twn of tWOOtr-Amr boura, vhm 
li4MHm matarlal ot th» apoodi ba opoi^t j 
tM ta thft eobtnct. u* pwt of ti» motor 
will rlM ta tomporatOTo moro thao TOj 
dcs- a abora tha aorroandlof air All 
eto^rkal oqUIpaiaBt la daolfued for a 
41not eumnt of 220 volta. Tbe grab 
boekat haa a ooblcal caparlty of 100 ca¬ 
ble teat of Itaiaatooa. and tba acoop 
bnekat of 122 cubic faat. Both buckata 
ara aopaclally daalgnad for working In 
littaatone. Tbo grab bockat haa an orar- 
all width of about 7 foot 6 Incbea and an 
orarall length when open of 17 foot 6 
taohaa. The capacity of the machine U 
200 tone per hour The hoMIng apeed 
la 260 to 276 feet per minute, tha rack 
tag apeed OOO feet per minute and the 
whole bridge trarala at the rate of 100 
to 160 faat par minute 


■XAinsiifo A siTtB'i nov. „ 

(ftoaeladed /rant page teo ) ^ 

tha velocity recorded at a number of dlf 
ferent deptha In each atrip By the ver 
tlcal talegratlon method the meter Ih 
moved at a alow uniform apeed from the 
aurface of tha atraam to the bottom and ,, 
back again ^ 

For convenience of reference and com . 
portion tho reeulti obtained are plotted ~ 
In the form of a curve on a i hart ^ 

Another llluatratlon ahowi the Great t 
F alla of the Hlaaonrl River In Montana ^ 
A gaging atatlon at the point from which 
the photograph la taken wea natabllabed ^ 
by the Geological Survey In July 1802 t 

The river la favorable at thla point for t 
waterpower dovelopment and ahoan the ^ 
kind of atroam apart from navigable 
rlvera, meaanred and reported upon by t 
tho Survey In thla way the Survey t 
oonatantly brlnga to the attention of the t 
taveatlng and developing public many !ji 
prevlonaly unnoticed but valuable water- f 
power attea t 

We are Indebted to the director of the t 
V S Geotogleal Survey for the uae of tho t 
aacompanytag IlluftrattoiuL Ij. 

T 

TBB AHAnOW niTIllO AT BBU1» 

(Coticiaded from page 110 ) ^ 

with their Blerlot raonoplanea Both v 
Blerlot and Curtlaa triad to lower their 
■peed recordg for one circuit of the t 
courie, and the latter aucceeded In mak- '' 
Ing 2 eaeonda better time than before T 
Hie time of 2 091/6 correipandi to al 
moot 46 7 milea an hour Blerlot made 
the circuit In 8 08 J/6, which waa 4 aec- 
■ndi glower than formerly 
At the end of 2 houra, 22 mlnutea, and 


61 eeooBde. Forman had flown 140 kilo- 
naterg (88 62 mllee) and beaten Paul 
han’a racoriL It won getting dark rapidly 
and the apeqtatora could only aeo the ma 
chine ae It paaoed before the grand atand 
Ten mlnutea and 19 eeconda later he com¬ 
pleted hie fifteenth round, and leaa than 
five mlnutea later he had beaten Latham ■ 
record. One hundred and eixty kilometer* 
(99 4 milea) were covered ta 2 43 36 2/S, 
and 180 kllometera (11188 mllee) In 3 
hotira, 4 mlnutee, 66 8/6 aaoonda. Aa It 
was now 7 80, the nineteenth round after 
ward made by Fonnen waa not countod 
ta the eflclal flguree. Mo actually covered 
over l9o kllometera (118.06 mllee) end 
remained ta the air all told about 314 
houra. Aa ha flnlebed In front of the 
grtind atand a aearchltgbt waa thrown 
upon him Ho waa pulled from ht* ma- 
ehtaa and carried upon the ahouldera of 
hi* fiioada. receiving a decided ovation 
Thna, for the eecond time, he baa won a 
$10/100 caoh prlaa, tho tint lootanCe being | 
when ho Sew l kilometer In a oloead olr- 
eult on Jaauaiy 12th, 1008 It la pooalble 
thet he wiu try again to win tbU nm 
by taaktag the itOnane Slgbt ^rom Now 
York to Albany In the flight for the 
(jrfuiS Prtz, ho enrrlad mwn^ fuel to 
sy 2H honm 

Tho other priaee awnrdeg In tha OntaS 
prlk da ta C h i m psg n e dlatane* rtno wsN 
milDllown 

gMgmd. t8.«M. «on by Hnbwrt isOam 
tatita Astotaitta taonohUM. DlttaBeA 
iSMBeterg (98 mneg) 


Third, $2/)0e won by M Paulban with 
bla Volein biplane. tHatance, 131 kllo- 
■netera (81 4 milea) 

Fourth, $1,000, won by Count do Lam 
burt with hla Wright biplane DIatniico 
116 kllometera (72 1 milea) 

Fifth 81 000, won by Paul M Tlaaan 
dier Olatanco. Ill kllomoten (68 07 
milea) 

Sixth, $ 1 , 000 , won by M Roger Sommer 
with a Farman biplane Oletance. 60 kilo- 
metera (37 3 mllee) 

The dlauncee covered by the other com 
petltora were SO kllometera (311 mllee) 
by M Delogrange with a Blerlot mono¬ 
plane, 40 kllometera (24 0 milea) covered 
by U Blerlot with one of bla monoplanea, 
30 kllometera (18 64 mllee) covered by 
Mr Curtla with hla biplane, and 81 kllo- 
meUn (13 04 milea) covered by M I/b- 
fefavro with hie Wright marhluo 

Thic flrat aviation meeting haa demon 
■(rated beyond a doubt that the real fly 
Ing muLhlue la here That aeroplane 
racea will aoon Btiporaede the dangeroua 
nuiomobllo racea there < an bo no qiica-| 
Hull We expeit In our next leaue to 
alve full detullB of the aucccaaful macblnea 
at Rheimt and their motoiw an well aa 
further parthnlara of the flighta which 
were accomplished 


nn Iiiwilrr 1 II Uinliiiald 0 

liv« hir wh«fls tuatiurailtirluc cUbIIi* T 
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A Promise to Pay 

W OULD you accept a stranger’s note? 

No. Then why accept from a 
stranger any other promise to pay? A 
Fire insurance policy is such a promise. 
Ought you to accept it without knowing 
all about the Company? Your usual busi¬ 
ness confidence is based on knowledge. 
Why make an exception in that part of 
your business which deals with insurance? 
A name is worth nothing on any kind of 
a promise to pay unless it is backed by 
character and resources. 

The Hartford Fire Insurance Company 
favors insurance knowledge, iwrlicularly about itself. 
Its promise to pay has never gone to protest. Its 
obli^tions to its policy holders are backed with such 
a good reputation and such ample finanaal resources 
that the more you know about it the more you will 
want protection by its policies. 

It has publish^ a book "Fire Prevention and Fire 
Insurance,” which contains in separate chapters valua¬ 
ble information for Householders, Merchants and 
^ . Manufacturers. It ought to be in 

hands of every property owner in 
America. It may save you thousands 
of dollars, no matter in what company 
you are insured. It is free. Send for it 

WKKm Hartford Fire Insurance Co. 

Hartford, Conn. 
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IS-M pcriN^ A CMiMlliT* 
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OK. OOOX AID TBK XOKTE MLl. 

To let a aueetlon mark howevar amall agalnit till 
menage from Dr Cook annouiiLlng that he had 
reached the North Pole would be to betray a aplrll 
gl ungoneroui and coplloui irlUetam The condltioni 
of complete laolatlon which muit neceaiarlly lorround 
the man who laumbei hlmieir with two nallve help' 
era Into that uncharted lea of eternal alienee and 
frozen deaolatlon are mich that the walling world 
to which he returni—If he ever return -muit needi 
Hicept hli Blory of a aiicceaaful quest without expeita 
tlon of abauinte verification or dliproval For the 
theorethal point which we call the North Pole Hoe 
aa waa generally lupiMmed and aa Dr Cook hoa now 
proved In a vaat Held of eternally drifting Ice Any 
monument let up by tlie explorer at the exa<t axli 
of the earth In atteetation of hla crowning triumph, 
would be carried ateadlly down over the dome of the 
world, to be ultimately loet In the more sontberly 
eeaa, or caat up, with other flotaan and jetaain, on 
the northerly coneti 

In the Interest! of eclentlllc accuracy there will of 
course, be a lubeequenl verification as tar an It la 
pracUcatde of the dlatauiea covered end of the ob* 
lervatlona of the aun aa taken during tbil wonderful 
Journey, but Ihla Inveitlgntlon will not be made be¬ 
cause of any doubt aa to tbo actual preoeace of Dr 
Cook on tbe twenty first of April nineteen hundred 
aud eight at the NoKh Pole 

The man who can look Death full In the tare 
throughout all the cruel autferlngi of a two years' 
aearch for tbe aei ret of the froxun North la built upon 
lines too noble to admit of the allghteet aubtertuge 
or mUrepreeentatlon, and there are certain features 
of Dr Cook s expedition notably the total absence 
of oetantatlon In tbe manner of tala eectiiig out which 
should at least have sealed the lips of thoeo who have 
received the newe of his Biiccesa with outspoken In 
eredullty 

Moet of the groat acblevementa of science whether 
In the way or Invention or discovery may be regarded 
as tbe total result of the separate efforts of Indi¬ 
vidual men To some one among the many It has 
lieeu rescrviHl to win the coveted goal and have hli 
nune written forever above Ita portals, and be above 
nil others realUea and li only too glad to acknowl 
edge how greatly hla encceas la due to tbe unrewarded 
labors of hla predeceaaori Each unsuccessfol seeker 
fnr the North Pole gathered hli quota of valuable ex 
pvrionce and the foi-ts as thus recorded have been of 
inlrelose value to those who lAine after Dr Cook 
lilinstir an Artllt explorer of no little experience, will 
Iw the firat to m knowledge hla Indebledneai to that 
splendid Imnd of men, beginning with Sir Jobs Wn 
loughby In l[>5t mid ending with Peary, who bisxed 
the way for hie own magnificent inrceaL 

THl TKAKUTLAKTIO KIOOR9 

It hna been stnti-d and with much truth that tha 
degree of perfectlnn of a country’s transportation 
fni 11 It lea may be taken ns a fair measure of Its Indus¬ 
trial and comuieri lal dcvelormenl snd from the very 
first It has boon realized that the valua of any system 
of transportation Is dependent very largely, and In 
some roses piimurily upon Its speed Hence there 
has been s constant effort In nbtoln the highest pos¬ 
sible speed compatible with mnstderatlon of safely 
and reasonable economy Decause of tbe old-time 
tfaugsrs and the, to many people present-day lnco» 
rsnJenccs snd dlacomfort of ocean travel, the attaln- 
l^t of high speed baa been nowhere so eagerly 
'4litrlvsn aflor as on tbe grrst oceans which dlrtds 
eonUnsBt from eontlsmt, and particularly on that 


SciMitifio 

tbree-thoueaod-iuUe atiwteh of wKihir dthkih l£ia hi^ 
tweea the old world and the new 

The contest Cor What hao popularly omu t« ha 
known as tbs -BliM Ribbsa” of tha jUlaatto has si- 
ways poasasasd a esrtain faoeltatioo Cor ther pshUo, 
both for t6oss who tmqasntly laaho tha oroMlng aad 
those who nevor go at all Tb* Inlsrsot dat« trm 
tbs days In the early forties of tbs last eontury, 
whan the filers" of that time wstg fl^ttng K ont 
between themsslTos at a N)oed of tn knots, down to 
the present day of tnrblafrdriwaa llnsts that ean rod 
off tholr 660 knots a day at oaads of twanty-Ava to 
Iwenty-eix knots. 

When tho first Use of itaamsblpo to eroos the 
Atlantic on a regular acbadnle of sailing waa ettah- 
llahsd, now soma sersiity yaars ago, it took shoot 
fourteen days to make the trip from livsrpool to 
BostotL Tha first vessel to croas In le« than ten days 
WM aa Amerlcsn boat, tho Tsdfle" of tbe (nmons 
Collins Line which performed the feat In May, 1851 
It took another twelve years ‘to reduce the passage 
below nine daya, tbe "Sootia" making the paiaage tn 
eight days aud three hours, In 1888 To the Inman, 
uow the American Line, le due the eredlt of brlnglDg 
the paaoege below eight deys, a teat aecompllshed In 
1869 by the City of Brueeelt," In aeven days, twenty- 
two hourSL three mlnnten. The eeven-day limit was 
first passed by tbe “Alaake” of tbe Onion Line, which 
made the trip In 1881, In six days, twenty two hours, 
and seven years laUf, in 1889 tbs “Clt^ of Paris" of 
the Inman Line now the ‘Parle" of the American 
Line, brought the reoord below etx days, by making 
the crossing In five days, nlnstesn honrs snd eldtteen 
mlnatas. 

It was not until tbs advent of tbe steam turbine 
that the record waa brought below five days; the 
Lusitania" accomplishing thle feat In 1907 by eroto- 
lug to the westward In four days, nineteen honm snd 
fifty-two minutes. In the two years that have Inters 
vened since then, ctainget have been made In the 
propeller! of both boats, which have consldembly 
Increased tho speed, and on her last trip, conolnded 
on Beptomber 2nd tbe taut named vssael, etesslng at 
an average apeed of 2C 86 knots, covered the Atlantic 
(oursa In four days, eleven houra, snd forty-two mtn 
uivs thus bringing the record for tha first time below 
tour days and a half 

The question has Iteen raised as to whether this 
high speed Is not gained at too great s cost For It 
Is a fact that both the Lualtanis" aud ‘Manretania" 
bum on on average about one thousand tons of coal 
per day The answer is that although tbe aggregate 
consumption Is large tho amount of coal burned to 
proportion to the size of tbe vMael Is po larger and 
Indeed not ss large as that burned by the other tist 
Atlantic llnera of less total dliplacemenL Thus tbe 
"Deutschland," of 23 6*m tons dlsplacsment. when 
steaming 216 knots, bnme abont 670 tmu per day 
which te over one-half tho coneumpUoii of the “Lnal 
tania, wboae displacement Is nearly double that of 
the Deutschland, and whose luitalned sea speed ie 
about two and a half knots greater Moreover, there 
Is a large and ever incrraslDg number of people who, 
either for bueliiese reasoni or because of s dtallke of 
ocean traveling, are perfectly willing to pay tbe 
higher rotes which are neceemry to make theee blgb- 
■peed vessels pay Fnrtbennore, tbe advantage In the 
acceleration of mall servU-e alone, la probably In Itself 
sufficient Jostlflcallan tor cutting down tbe time of 
tranilt between New York and London by twenty 
bourn, as comptrad with other rantee. For tbe adop¬ 
tion of Fishguard, on the weet coaat of Walea, ea a 
port of call, and the tostallaUott of a servlca of fast 
steamer tralne between that port and London, made It 
poaalble for the malls snd passengers, on the last trip 
of tbe "Mauretania.” to leave New York at 10 A U 
on Wednsedsy snd rsocli London nt twenty minntoe 
post 7 OB tbe following Wedneaday evenliif 

As to the pomtoimiee of the totnre, U can oafMy be 
piwdicted that tha question of bringing the trans- 
atlantio record below tour days, is one of finding 
some new form of motive power It will never be 
accMnpllehad by the turbinedrlven Ship, Whether the 
producergu angtoe ean ha devaieped, to a point of 
compaotnese and sflsiency that will snnble te to par 
form the fast, to a qneetlon wbtoh the tntnn muet 
decide 


A mm toMdwfc « fii mmut to mMm/m 

toitoad b$r-th6 OtotoiUtM. od<i;ta CmmUm ttr miA' 
itoB. whtob estjMMtoe tout tha suntot ottmaU>mm 
ill tkto otto Mn ototoln preventOde dtabfitof baa 
reached thd igan ot batweea Mfi 

$61,000,009. This eettaqsta to tovsd OB ifie lose ^ 
time of the wags autiars threap Itlnsas ihd dla^ 
wbleh are t r sosa hl s largMy to oongMdtoa of nkpntew 
ttoB. The Haalth Ospaftmant has ma^o lb* touowiag 
elsiHiltosfton of pmsBtotoa dtosassk' Typbeld fsvgr, 

osrebnMptoal msntogltto diphtheria And breilp, msac 
sl«, learlst tover, wboopiiig emiib. dtorrbsal dIsi M W. 
tnbsnnieato pnlmimalla Tbe ootnmlttae argnea that 
If the aboya dtoeassa are preweatoble. and tbe aoe- 
nomte wmsto of the nwnmHnlty in the way of toai of 
wagsa, ate., amounts to 160,000,0(10 a year, U would be 
the part of wtodon to make a diare caMfnl toady at 
the predtapoelng condttlans, and parUenlarty of means 
to prevent ovsrerewdlng 

In arriving at tha above estlmato, it Ip ooneidefsd 
that the prespactlvs earnings whan death oeonis be¬ 
tween the ages of 80 snd 68 have an average value of 
$2,000 for men and of $1,000 for women For the tav 
yearn from 1906 to 1908, It Is eetlmatsd on tbs pbefs 
hosis that the wsats from death, dns to oertain pre¬ 
ventable diaeaees in New York, may be conservatlYaly 
estimated at over $06,000,000, and that the eeepe m k 
waste from sickness dns to tbsse asms dtasaoss may 
be plsosd at over $71000,000, making a total seosomlo 
loss of over $166,000,OOa 


m nixiffATiov or ssasi OMdoiai. 

Although tbs advent of the antomoblU hns aO* 
traotod public attention In n most traglosl msaner to 
tbe peril of railroad grade enaslngs, the toss of life 
among the users of sutomoldlea repre se nts only a 
oertain proportion of the aimnal number of tPUlIttee 
due to tble oauee. The time will oome when our tat- 
creasing regard for the panotlty of bvman life will 
lead, eltber to a total abolitlou of orooslngs at grsdea, 
or to sneh an ample proteetlon as will place the rt- 
sponslblllty for accidents of this cbenotar nlmoat 
entirely nptm the highway traffic, whether pedealxisn 
or vshlenisr 

Thera are at tbo present time In New York tOJ44 
points at which railroad trsrks sneountar publlo blgb- 
wsys, snd at 1,6M of these points the croMlngs at 
grade have fassn removed The protected croselpgi 
number altogether 1176, dtotrlbnted emong the dlt 
ferent rallroade according te the following percent- 
ngee Long lelsnd Railroad, 81, New York OentraL 
61, Delawere, Lackawanna fi Weetem, 61, Brie, II, 
Delaware d Mndsoa SO, Now York, Ontario d Wtotem, 
SO, Lehigh Valley, 80 

During the last five yesA the different mllroads, 
with the asalsUnce of tbe Btote sad munlolpalltlfO, 
have been actively engaged In reduelng the number 
of grade creasing on tbeir llnee by either eitovstlng 
or depressing tha tracks. These grade orossingg have 
bean reduced la certain percentages of thp total fraa 
88 on the J-ong Island Railrond down to 10 irn the 
Delaware d Hudion Railroad 

Tbe- work oaUlned by tha Long Island Railroad 
Company Includee the removal of 16 grade oroasiiita 
on the line to Manhattan Beach, 65 grads erosslngi 
on the Boy Rldgs line, the cllmlnstlon of some very 
dongerons orosstogs on 16 streets by the oMietnicttoB 
of a tnnnol under But New Ybrk Hill, and the re¬ 
moval of some SOS grade cvoeslags tn Queaneboro 
During tbs lut Legietotnre n bill nnthorUlng the otty 
to share the expenea of removing thase insUiamed 
oceulnge fMM of peusgs. Indeed, tor tbo first Ums 
In muy ysarK the LegUIatnrs at tea last iseslm tolled 
to make any appropriation fW conMnnlng tho work of 
grade orospHig removal in this State. Op to the 
pruent time the Long Istond RaUroad hao spent 
$18 600,000 In, imprevsoMnto luvoMnc gradtoemstong 
etimlapUep, while the ettyW share in the Improve- 
mehte involved the sxpandltnM pt $8,780,000 Tho 
company to prepartd to rnmnd nn nddlttoipl $1,000,000 
in fiotitod rid of tha 10$ onnton^ at grads wbtoh ptUI 
remain In Qneen nb oro, prarfdtd the eity WtoUd oao- 
ttane lU tormpr potter of oentrthtotpg dae-bnit Of the 


Tbat the preoant ov««rewd}ag in the c o n gi to ed In vtow of the fact that gtaddo i Wm lng tMufol not 
and poorer dtotriota of oor etttos to to ba eondemned* msrsly si tmtn toto a moat asriona nwnaea to pahtte 
on bumanttortan grenade goes wlfhont itytiff The ntotn bat that the elerntlDB of tho traelm ngfiMi lb 
suffering whkh rssalto thsrsfrom, tie malUpUed mto- a qai^tog and alHoand Imptoeemont of tom into 
ciiee, not merely of the poor, bnt of a oentoderabto narktoe. it wdsM seta that thwa nw yon good ptm 

section of tho arttakn ctoas, of the tenement dtotitoto eoae ,wby tha LagUOktare mnlfie to* dteff to 

forms one of the mMt trsgltsl phaau of mpdom city oonttaos its tortur poUey of eoUtfnnftof to* 

Ilfs All of ns wh* hate given any toooght totoa ithtoh iqay ho JuUy eonalddred a* h 
matter, are oonvtamed et toto; bto H to rmMnwd fiR menh IHe mty, of eonn* shotod 

the social scoiKsntot to ibew dm dtoeo^itt, toe tiaeks to Is ItM fhrdngh to* to ^ 

suffering, and dentk dlrsetly rwnltaal tton ovor- to* Brat tontoae* <hi the othto-htotog* tol<|ih 
crowding rerpetent auo a gnat amoiMl aMcdato Ml Otg-to tot ttOeitobt m Iphto wttoto 
Till method of eteung the evU.regtoto or dtoSHto i w to b u to » 6gto tototog gtog, 

ud Moldtoto to fitfilnra and sato* M-MH* tot* Ifilto -' 
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/, ‘Skiuiio. < 

' 'im ^ tAmt flwi«0M ton^ ghat ti 
MT MWr wgg dttrtm jMWBt iwMgwfg oC 
1M AtlUiKId iM •» PiOTtaggtow*. *U» th« ralinilpr 
ring •'bBUJgfl*," Mleotluc ^ b»itJ«rtilp 'Tennoat- 
iM aUgekt flMd a torpido at a ranf* ot 8JOO yuda 
hltUag ttw "Vamwpt" mtiatgly aulddilp. 

▲ g m < t »wi atTMt MU' to now nador eoiii«ractioa 
fa fliUaMpkto. irUok to to 1w toftad on tbo Uu of 
tlM MotfopeUtaB Btraet ttallwagr Oompaiiy ot New 
tort fn eanpatitloa with the eleotrlr oare of the oom- 
pa«r U win be drirea bj two 4^lnder moton. 
eaek of 14 horae p ower Thaae will be water-cooled, 
tad pfplas wlU be led from the motor Jaoketa around 
tba Interior ot the car to beat tbo latter during win 
tar aarrlea 

Ito* toot ataam yaebt ''Winoheater.’' which to now 
bring built br Tarrow will attract conaldarable attan 
tlOB heeame of the up^odate character ot her motire 
power Steam will be auppUed by water-tube boilera 
Srad anluBlTelr with oil fuel, and the yacht will be 
drirea by Paraona turMnaa of 1400 horte-power oper- 
attng three alntfe-propeller ahafta. The veaael, which 
la of ISO tone, to 116 feet long, 16 feet 6 Inobea beam 
and > feet • Inehea deep 

The Freneh battleeblp Tena,” which a few yeara 
ago was wracked by an explorion of the amokaleaa 
powder In her magtxlnee la being used aa a target 
and eereral Important prohlane art to be determined 
relating te the effect ot shell lire. Recently after 
oaged anlmala bad been placed on board the ship, she 
wae attacked by the cmlier ‘'tAtouLhe Trourllle" with 
bigliwxplorire ihelto. The deadly effect of the gaeee 
Ot the eiploBlon wag ghown by the aqthyxiatlon of 
•ereral of the autanala 

Thete to no doubt that one eauee ot the oblectlou 
to motor care on the part of a certain eertlon of the 
public la the uae ot headlights of daaeling brilliancy 
Tba Technical Committee ot the Royal Automobile 
Club are making erparlmentg with a rlew to finding 
a lantern which will giro aufflrlent light for vlalon, 
but will at tbo aamo time be eo controlled as not to 
daailo the drlrers of approaching vehiclee or pedea- 
trtans. The teeti are being made with acetylene pe- 
trolenm and eleotric lampa 

Iteal weak wa made nets of the retirement of two 
tamoue record holders, the "Umbria’ and ‘ Btrnrto,' 
frcm the Atlantic serrice. It to now announced that 
tbr "Lincania," which ww reeenUy burned at her pier 
In Uverpool will not be repaired, but will go Into 
the hands ot the underwrltera She was the Aral ves- 
aal to make the tranMtlantlo trip at over 28 knots an 
hour Her place will be taken by a new turbine 21 
knot aUp ot 26,ooo tana 

Ttoe vocfe ot Installing the roadbed r^la and opar 
atlng equipment of the recently completed D tube ot 
the Fennsylvmala tunnele below the Bast River, was 
bsgnn in Long Island City laat week Ot the four 
tubaa, the two inner tnbea, known aa B and C, are 
nearing oompletlon and all tour can be ffnlihed and 
la raadineaa for operation between Long latond City 
and tbo Pennsylvania Terminal on Hanbattan leland 
by tbg flrat ot next year. 

Thg CRaWatoad Induatrial Rxpoaltlon, which we re- 
oantly had the pleasure of visiting has besn snceess 
fal beyond tbe expectstloa ot the Chamber of Com 
meroe, which to reeponslble for Its prmnotlon Tbs 
exbIMtt were mere numeroua and of a higher charac¬ 
ter dm was antlelpated, and tba attendance baa run 
up to aa iil^ as M 000 dally U leoka aa though the 
huge nadonal expoeHlon, which ea tn the eaee of tbe 
Bt ItoVtt Pair had grown to an altogether unwieldy 
nlie, win In the future be replaced hy loeal esposltlone 
JiaM it the larger oiUea. 

awMrpoMwbo to familiar with tbe valuabU hletori 
cgl opneetloo ot iotenUfle appllaneee now at Sopth 
SouAmton, Igwdon, win iigret to learn that "at 
praaatt tham treaanraa an huddled together in make- 
ablft bqlldluge qnlta nngnltable for tbe purpoea of a 
tauamun" Tbe eommlaalonare of the great exhibition 
pf offared 1600,000 and a sniUUa alts for a prop¬ 
erly gqqippad ariance mosenra provided the govern 
mriii woUM undaitnke to mnlnUln it A dalegallon 
rifrggiwHn» mi the ectootue Intereirta In Qraat Brit- 
plp have urged the government to give their Immedl- 
hte ahtenfl^ to the proper henrint ot thto roUactlen. 
finaA Mallei aKaantlon on tba Panama Canal 


iSelwitifie Amdrican 

BLECTBICITY. 

Boriaf the rseant rioting at Barcelona, an tbo gaa 
and aleetrio-lltfit plants ware out ot commUrion, and 
tho dty was lllnmlnaied only by tbe eenrcbllghto of 
warahipe tn the harbor 

At the aaaaal emivantloa of the AaaooUtion of ndl 
eon niumloating Companies, die licensees under Hr 
Bdlaon's patents, held laat week at Scarborough on 
the Hudson, was celebrated the iblrtleth birthday of 
the Incandeacent lamp 

b order to compete more effectively with the gas 
company which lata kitchen and other atoves the 
municipal electric light plant of Aberdeen, Scotland 
haa told In a atook of electric lieatlng and cooking 
apparatna, which It proposes to offer for hire at pro¬ 
portionately low rates 

Aa eleetrioel exhibition will be held In Hoston from 
the inth to the 26Ui ot November at wbtrh all the 
latest lehor-eavlng and comtort-giving devices will be 
rahlblted, with elaborate and novel decorating and 
lighting eltecta Prtsee will be awarded for the In 
ventlona and Ideas of amateura, and space aet aside 
for the eiblMle of amateur wireless operators 

Onr aUtttlon last week to a power ahovel aa an 
onllkaly machine to be auccesafully electrically driven 
haa caused onr attention to be drawn to an elm trie 
vall-drilllng machine produced by (he Keystone 
Driller Company of Boavor Kalla Pa and snccoas- 
fully operated near Chicago Krom the very wide 
range of Ita operatlona. often remote from habitation 
let alone power plants, the driller certainly scema an 
even leas likely machine to be operaled electrlcnlly 
than the shovel, hot the auppty has doubtlees been 
created by a demand and in districta where prosis'i i 
Ing or other drilling to carried on within reaih of 
electric wlrea, the machine ehould have great advaii 
tagsa. 

TIm Moatieal Light Heat and Power Compaii} has 
announced that ti will engage In Ihe Ice bnslncsi ob¬ 
taining water from arteatou wells and fmerliig It by 
electrlo power Into blooke of any desired slispe and 
alM so as to avoid cutting Thto to an example 
which might with advantage be followed by many 
a amaller plant Every lighting plant must be i-apn 
ble of carrying a certain maximum load at the lime 
Of night when most lights are In uae but for at least 
18 houre out of tbe 24 the load to from half as mm h 
In large citlee to almoet nothing In smalt country 
places whers there to little Induetrlal uee of elm 
trtcal power so that during the greater part of the 
day mneh of the capital Invested to earning no dlvl 
dends The aurplna power might Just as well be need 
Ip. making ice and providing another aoiirie of reve¬ 
nue, partlrntorly aa the time when tbe peak lend 
Is ot shortest duration coincldea naturally with that 
of the largest coneamptlon of Ice. 

Semorkabto reaulta have been obtained by on cle< 
trical uxone-generallng apparatus recently Installed at 
the public library on Michigan Avenue and Washing 
ton Street, Obicago It appears that complaints had 
constantly been mode of tbe unpleasant odor from ac- 
enmuloted human cmanailona and ibla In spite of an 
excellent purllled-air veotitotlon syatsin Uie nulaame 
becoming eueb that an attempt had to be made lo 
counteract It. Dlrwt current at 110 volta to converted 
to alternating al 120 by a rotary converter and the 
latter stepped up to 8 000 volts by a Iransformer 
Thto high tension aecondarv lurrcnt dlschsrgMi be¬ 
tween the platea of the otonlaer through wblib to 
drawn the air led to tho ventilating apparalue above 
Enongh oxygen to converted to free oxone to kill any 
living organhani In the air and nautrallM any kind 
of odor Tbe moat remarkable reaiiU of the Installa¬ 
tion appears to be tho eubatltutloB for unpleasant If 
not actively unwholesome air of an Btraoai)hero active¬ 
ly healthful 

The Stoetotoal Revtow auggeeu that trackless trol 
leya," auoh as ars auccesafully uaed in Austria and 
etoewhere tn Bnropa that to to aay, electric vehicles 
running on ordlnarv roaals, but taking power from 
ovwbaad wlraa might be advantageously uaed to taha 
the pIsM of horeedrawn stage roarhea which itlll 
connent wKh the ratlroada uumerona vlllagee having 
no other means of transportation even In the most 
populouB parti of ihe country It la pointed out that 
auoh Btaffs Unas rarely have a irafflc which would 
anoonage the projection of electric railroads to take 
their plaoe aa a ^rolMable venture but Agurai are 
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and riectric-llne eoaatructiim la electric rellraada, 
only 16 per oent or tom to for overhead condnetors 
and poles. oonaMsriiig therefore that eleotrle road 
vahhdea ara obtainable for a much lower coat than 
railway ears, and that tha power-generating plant 
would be 40 much lews fbr a little line operating only 
three or finr otaffie hack and forth per day, It to 
obvleaa that Mfh a trartloM trolley ayetem could be 
finderiahen for a tanth of the oast of an electric rall- 
'mggi and wlUt a mneh bettor chance of prodtable 
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naae hare been died for a new homo foi the Amerl 
can Oeographkal 8o< leiy at IBeth Htrert and Broad 
nay Tbe building win rurni nns of a group that new 
Includes tbe Hlststlla Society s liome and tbe Numis¬ 
matic Museum althougb It has no connection with 
either Institution Tbo building will be ermled from 
funda provided by Mrs C !• Huntington The eetl 
nialed coet of the building will be betwean IJMIOOO 
nnd 8300 000 

Pr^ Ohorlee Rlobet nf Hurls liss dnvlsed a means 
for purifying tbe air In rooms A( cording to preea 
dlspatihm, his apparatus Is oti air niu>r which me- 
thaiiliBlly sterlllxee air lery Qm drops of givier 
Inc are scattered aloug lbs walla of a (yliiidar con 
laining a auctiou fan Kaih parlble of air drawn In 
by the fau to freighted wllh givierine and bento lends 
lo drop lhereb> tarrying witli It tbe germs dust 
nnd microbes with wlilcli It may be laden 

‘The peonUar Otlor of clay Is iiiitiuestlonnhly due lo 
nrgniilt Ingreflipiits Allbtmgli these lannol be Iso 
lated or detetted by cliemital anal)sis they ton Isi 
claaslAcd according to tlieir pityslologita) effecls 
which vary widely Hulilaiitl liai Biicteeded In trans¬ 
ferring the odors of t lay tn satchnrate of Iron and 
has thus recognUud ten dlstlml varlellea Louis baa 
made similar observations eniplnylng ammonia as a 
vebicia for the otlors 

Ohsriea 8. Philipp baa produectl a variety of glaaa 
whith to a good tiiiidnttor of I'lctlrltlty by fusing to¬ 
gether 12 parts of sodium silltati, r» parts of Igtrax 
OX pari of load tixlde nnd 0 ,> purl of mulliim and 
nionlate rtae aliuis la nut adai ked by at Ids Its 
electrltal reslHlHine Is ubniil I mat ttniei smallAr Ilian 
that of orttlnuM glass II Is iiHe,| tbleily for the disks 
of elw-lruineli rs and elei I row tipes Hlliments ot the 
new glaaa niuv even be siibsilinleil for the gold leaves 
ot an eletlrnstnpe 

A humui hair of avirogn iblikiiess tan support a 
Itsxtl of *>4 oiiiiKH anil (he average number of lialm 
on Ihe bead Is nboiil loisio A woman a loug hair has 
a lotal leitslle stnngtu of tnnre than Avc Ions and 
tills Blreiigth ean be Im nsued niie-lhlnl by twisting 
tbe hair The tunlenlH made prardi-al use of the 
slreiiglh of liimian linir The lords of the Roman cata 
plllta were made of the hair of slaves and It to re- 
eordml that the free wonieii of (Virthage offered tlielr 
MixnrlBiil Iresees for the same use when their city waa 
liialegisl by the Huniiina 

In the eaxly part of the present year the Krenih 
Aiadimy of Hiluneis dlsriisseil s i ommunliadoii In 
whlih It was nssertid dial die buniun Ixiilv emits raill 
iidotis whlih nffwt plioloi mplili plates In die rimrse 
of the dlntnsHlnn lie I onleimy demnusiraletl that Ihe 
obis Is whlih had lss>n nitilbiiled In radludona could 
lie explained perfectly by the warmth and mulature 
of the hotly Isitir an adempl was made In Hiistaln 
Ihe dieiiry iif human rndintinns hy Hit. stall menl that 
the I iimtorH iiiiupanv linil Wn l•ompellcd lo diet barge 
several etiiidnyees whn fnggetl die plates lhal pnsstd 
Ihroiigb their hunilH lb Hiinteiiay iniesliinled die 
mnder and found that imdiing of die kind hail eiir 
Oietirri'd at tin I iiniiere fm Inn Kvery tase iif fug 
waa due In aetldeiil Jinl lo willknnun laiwes—Anger 
maiks pai king strips liiniirn fug eti not to uni 
inyslerlous hiimaii radliidtin In rigard to animal 
niagnedsm nnknnwn naliirnl finies and other oieult 
agent lea It Is Isid enough tn lie assailed wllh erude 
pxperlineiits and iinprnii-il luwiiiiipdons without the 
aid of false teetinionv Is-gends nf this sort are easily 
proimgatcd and hunl In kill 'leu years heneo the 
slleged experlenee nf Ihe Lyons plate niskera will 
doubdess be still addneed as n proof of hnnian radln- 
ardvlty 

A. Knertb hoe nldaliied the following resiilla In a 
series nf experiments on Ihe effett nf healing on thi 
hardness of vurluus metals A bar Of very unlfurni 
copper was ml Into Ave pieces J'y iiiLhes long and 
8/10 Inch broad In tha cold all pltbea showed ox 
Bcdy the same hardnesa. They were heated Id oil 
or saltpeter baths lo temperaturea of 100 B70 CBO 
700 and 840 deg K respet lively for from one to 
thirty mhiiilea and allowed to cool the hardness In 
eaeh i«se being dutermtiicd at the temperature of 
about 70 deg K The specimen heated to 100 deg F 
showed a hardness which waa almoat Independent nf 
the duration of heating, the coeAclent ot reslsiume 
being eighty kllograitHUM par equare millimeter but 
In other cases very great varlalloiia were olwerTed 
With the bar heated to 840 deg K the valuo of ibe 
toefflrient fell lo one minute to 40 and thereafter 
remained almoat constant at 27 Other experlineiiia 
were made with siaictmeDS of nearly pure nickel 
aluminium xinc and tin, and with various Kriijip 
steels The tamparstnres used ranged from -—116 deg 
P to 000 deg F In gmerel the hardness of gteel 
decreased se the temperature ruse up to shout iih) 
deg. P at whlrh point there was s slight Inerense In 
hardness, whlrh was fallowed by s dlmlsutlon aa tbe 
MBpersturs was raised still higher 
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oorarnra on ?ioni BT KAomi. 

The < ountlnt 1 
M tmian iwd child Id tba Dnlthd BUt«D !■ one of the 
hlKKest iinderlnklngi the govenuneBt li csllad upon 
III OMiitne To faclliuto counting, mmchlneo will ho 
iiiM«d Invented by Mr Jnmea Power*, a mechonlral ex- 
jiert of I he Ceneni Bureau, for um In the thirteenth 
Iineue eblch were tuceeeafully tried In the recent 
( uban rcneue, and now la uee In the Dlvlalon of Vital 
Statletlra of the Oeniui Offlre. 

The mechanical method for counting the ceueu* re- 
ipilree two type* of machlnea, which are of equal Im- 
porlanro, and each 


Ing a tact until the operator to ready to praea th* 
motor bar, which puno^ gli the holea at OnO*. Bw- 
for* the operator punchaa aay holea the ^eiatoT can 
look over the depreoaed heya and aaeartata whether 
all are correct. If aa error bo d toe orered, the wrong 
key can be reletaed and the error rectlfled betor* any 
punching to done Tha eolM of the heya for aaeh 
field of the card to dlSerent, whleh anaUea the eper 
Btor at a giaace to loeat* the fc«B repreaenting tha 
different llelda of Information. Tha oarda ara fed to 
the machine from the bach by etootrlelty 
To make thto method clearer, atady the aooomt«ay- 
Ing picture of a card, whleh to now In ua* in the Vital 


lafraaantkpg thp nt W 

pondiad. tlwttanaiw iimoe wjtt har aatob^ ttf haiia«*a 

imtaadlatalr thatothtohl to Oa dlMwit elaa^«(1»^ 
pepnlatlefr-toBtoa. tatoatoa, noMrag, torelgiiar*, 
oelorad, mamed, apd aingto, TTndar tha tM foMdau 
whw all the punehtog waa dona by hand, than* flgiwtn 


i-eNaful line of the 
other The keynote 
of the eyetem, how- 


the 
who travel from 
hoiiec 10 hoUM In 
ercry nook and corv 
ner of the land The 
data Include the 
nai lire and extent 
of our Induitrlei 
the amount of our 
wealth etc By 
niuane of the punch 
ed card a tabulating 
machine meLhanical 
ly claaalfloB the data 
thus sent In to the 
CeneuB Offlie by tho 
enumerators The 
lui alien of the hole* 
on the carde meana 
everything to the 
tabulating machine 


After the tranefer of Information to tha oarda haa 
baan eonpleted, the aohadntoa from whlOh tho lafonmc 
tion to derivad are Hied a ' 
orda, and all tho work of atatlaUcai ti 


draaaaa of the indl' 



that thna In tho 


ara ready tor the 
taholatlilc maeblaea. 
The operator pnta 
tha eardn ona at a 
ttmo with her right 


be seen later, for the 
■peclal poaltlon of a hole within the llmtta of certain 
boundary lines on the carde meane one thing and In 
niiother posttiun another thing It to this location of 
a punched hole on a card that enables tha tabulating 
machine lo traiiafer the value of that partliular posl 
tlon of a hole on a card to a number of counteri, 
which clQialty the data and obtain totals 
The punching morhltie which was used In the eler 
enth census, and again with Improvements at the 
tweirth census, was a rather ilmple affair. In which 
the preesure u( a lover by hand waa necessary tor the 
punching of each and every Indlvldiwl bole The ma¬ 
chine recently Invented tor punching bears no reserab- 
isnoe to tho old apparatus and la run by electricity in 
eteod of hand power 

The new mac bine to built on the plan of a tjttewrlter 
with 140 keya The operator Instead of punching ono 
hole a) a tims preaiei as many keyi aa may be nocos 
ssry After all the facts have thus been recorded by 

the keys a bar resembling that of a apace bar on a 

typewriter to pressed, which brings on electric motor 

Into play whereupon all Ihe holes are punchcM at once 
cvlthont any effort on the part of the operator The 
Bceragn number of esrde punched per day at the Con 
MIS Ofllco with the hand puncher was 900 while with 
the new machine a speed of 4,000 cards per day is at 
talned In the old punching mar 
chine a hole waa punched In 

ever) ihnc a he] 

an error was made the 

bo thrown aw a) tbiu waatlng not 
only the carda but tho operalor'e 
lime In the new machine uaih hoy 

la depnaaed Independently of the 

nthera ami can he rcloaaod at will 
without pnmhlng 


One of the panohed cardm 

StatlatU-s Division of tha Census Office and which to 
representative of all cards uaed In their new pnneh 
Ing machine, a change In the symbol keys of tho msr 
chine making It available tor populalloa work. 

Tha holes are divided Into two claaaa* by the vertl 
cal lines on the lefb-hand side of the card The first 
class aided by the large numerals at tbs right hand 
edge, IdentUlet the pemen, and anablea the census ex> 
jiert to flud immecllatety the original entry from 
which tho card was made, the second claia gives alt 
tho alatlatical Information regarding tha person for 
wboni the card waa made. For Instance, the W meana 
that this peraon was white, the Jlf mean* that the per- 
ton woe a male, the Dec that he died In Deoamber, 
the 20 and 4 that ha was 24 years old, the Sp that he 
was single, the VB In the next three fields that he 
was born In the United Statee, ae were both his pa^ 
enta The two fields Immediately be¬ 
low show hU occupatlcm et timo of 
death and also the cauee of death A 
similar card la being made la tha Can 
aus Office for each death reported in 
the United Sutca, and one wUI he 

punched for the many mtiliem Inhabi¬ 

tants reported by the enumeratera la 
the forthcoming consns 

In ronncKtlon with the Invention of 



machine to pick np another card k 
on the lower edge of the pin boi 
rlectrlo motor Into play The pins whioh are In line 
with the holes of the aecond clnsa on the card daaoand 
through tha holoo, and by touching tha marcary heloir 
make eo many eloetrle contaota. Booh pin and its 
mercury cup are tetmlneto of a aepoiata oorrent pass¬ 
ing through an elactromagnet controlUiig n ooaoter 
or dial Thus, referring again to the card, the ourrent 
entering the field for Col, or Ooler, woold hnva fire 
poaalblo patha. The routag dlvsrgg nt the live potato 
where hotaa In the cards mUht have haen. Of thaaa 
five rontee four are cloaed by the sertaee of the card, 
and the currant la eorapelled to go by tha fifth, Whara 
the hole has been made, and to guld^ to the dial tor 
Color, and aojm In each field. These dtola oontaln the 
VBrttms ciHnblnaUons of statUtloal Infomutloa, from 




rrnt view ot Ue edrd-p«neUaf nttoUw. 
whloto the tabtoa aa finally sat tortb In tha oanaas vol- 


Banr of tta astr dudfoaUnc 


this new machine. It to Intoiesttag to note that it wtU 
render It poosibl* to oiRioasc* the teto) p^Igtlea at 
the next deceantolentuBeratloo In rocord-bnaUngtlBe; 
for automatic oountars an attoefagd to the KafP* atui 
rogtotor on a dial avtxy tttn* n hoi* to pw^M. thpa^ 
Just as son as tb* tlMlMdeo egida iseto dr laiA 


An antcnatle raconttag and printing lyatom on At 
plan of tha tamlllsr siiotto tloher-^ connected with 
each dleL When the operator WtotM* to make e read¬ 
ing of Ae dials a button la praaaSd, wlA A* toft hand, 
and tha flgturss on the dtol* era printed on tha ttoker 
paper, from which Aey can be rend. The dial* an 
ntomatloally raaet In Ae machlnea usad In tormar 
eanou woric tb* dtola hod to bs read and the r a ealto 
recorded by hand—a proesadlnc prodtwUvw ct aiator. 
e r row end than all the dlgto had to ha rasst by tsmd« 
a ttog»4topanmlng oparatton ' Tha dally ofetpot A* ^ 
oU maehtoto avataged 19,000 aardk whtetfte n«w aaa- 
a counting 2f,ooo cards par day. 

dn Menltathm of Vhrs oMartsd eft ftipiailftr W, 
Vb^ wn* ohsorvad by many adtobftaotftqft . 

tha ewftf to Prt at»»» -'V 
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Tk» Mtflitl af mniMKHi at tUKOt Btfir la 
Boa alft wal M 4t tba town of QooMiora, tor tko raa- 
ma ttai tha 4«ptk of iratar la atafloiaot to Boat a 
ataai^ to tta fasMtia eHy of Kbarteom, a dMaiiea 
«( XlMl mUaa ta the aortliirard. Booth of Qondekoro 


aC tha piBBts, bat thar on ao auttad tofathar. that 
mra ai* aetoallr oaed to aapanta tha rowth, aa It 
oaBBot ha ramorad ia aaf other war Tha aeoaela 
■ ' andd elearliid, while Itghbdraft boata. 


B hont at the baaka of the NUe, hU expedition 
wUl taka a ipeclal atoainar at Qondokoro and attempt 
to raach Khartoum br water Tha word "attempt’' 
oan ha approprlatdr uaad, for the reaaon that the 
ohannal mar ha blocked br andd In tha rtror to anoh 
an extent that the partr muat go orerland for aome 
diatanoe It ther would reach Khartoum at the date 
axpaetad 

Jnot how the word "eodd" originated la a myaterr 
but arorr Bgyptlan traveler knowa perhapa too well 
what It la, tor manr a time thla vegetation hoi choked 
tha nmar Kile to aoob an extent that boate have bean 
held waekB at a time until a war could be out, bnmed, 
and pulled through It 80 dmaa, no thick, la the water 
growth, that If allowed to continue. It forma a literal 
I Gompaet and no alrong that 
a the elephant, even tha hippopotamna. 
have been aeon to go aerooa It, and without breaking 
through the matted rooto. branchea, and leavaa In 
abort, tha rapldltr with which tha andd ipreada over 
tha water, and its parts Interlace, la such that In a 
tow weeka a apace of the Nile once clear of It will 
br oompletelr bidden by a mass of waving popyrua 
but underneath la a combination ot water plants that 


a depth of 18 to 18 or 10 fsat Having found the nal 
liver bed, the first thing to do Is to cut down or bam 
tha top growth consisting mostly of papyrno. A onrl- 
ous and unexplained fart noted by the englneera li 
that when papyrue ia flrsd, the flame frequentlr 



t and have blunt bows so that they 
ran be forced against tbe bank of vegetation They 
are provided with steel cables or hawaers aawi, and 
axes, and carry crews of nallvea who are experU In 
working upon the andd. 


spreads along what is afterward discovered to be the 
true bed ot the river 

Having cleared thn top of the audd “Mock ’ tbe 
men are lauded with large saws to cut along the true 
river bank, whkb may be either submerged with a 
few feet of water over It and papyrus and sudd on It. 



y|e^ gf water pappnu or aodd. The 1 bier growths in the sudd are papyrus and 

llger or elephant gnuui a kind of bamboo growing 

attaeh themaalves to tha papyrna atalka, and form Tha way In which tha channel le cleared to aa tol to a height of 20 feoi or more To these Liimba a 
what to literally a cover of vegetation, through which Iowa Often tbe water to so completely bidden that creeper of a kind of convolvulus Another portion of 

not a toot of tha rlvw may bo visible the flrit dlfflonlty when you are eiirouniemd by a the sudd ponalsts of ambstth and a long sword graaa 

In all of tha thousand and odd miloa from Oondo- barrier of andd, la to dlacover where In this eudd tbe tbat cuts like a knife known ss 00 m soof Tbe 

kOM to Khartoum, and even above Oondokoro, doee river bed runs This la done by a method of ''sound steamer could cut Its own way through this totter 

this water growth lloarUh, and coneequently the engl lug” through the sudd The average depth of water which In thn proaenen of a Lurrent would Is- broken 
neeif of the Kgyptlan government bare no small task ■" the sudd may be only a taw toet. but when tbs up and float downstream offering no obetrui tlon In 

to heap (ffieii a ehaontl for the steamer aervlca. AI> true rtvor bed la reached this suddenly Increasee to calm water, however it does not flout away but ob- 

thottob bat OM boat monthly plies rsgularly between 
the ptoeen mentlonad, there Is oonalderaMe tourist 
tUd other ttoflle near Khartomn, and a fleet ot craft 
an to Wrvtco to removo this oniiotn grawth. To 
Vtoar a CbannM avea largo enough to admit the amaller 
type of vosbM to not on easy task, linea the sndd Is 
ito donas and n» difieult to pnll wt—the naual way of 
getting rid of It Where the Nile to wide and tha 
Watoc pf aaOetoat depth, the vegatatlon to left uo- 
t onoh od nni np U ontlroly oleosa the channel, so a 
boat may make a deteor of several miles out of the 
OfMtory conna, akirtlBg one of the strange floating 
tobkda. T« fket tha grawth along the upper Nile to 
Bd«or«oka that pnttdiM Of it nUrttog tbe dhore may 
be iaan tor dUNailoto of a linndred milw without a 
ifaik or gkp to tha toHd ttoett. tolaadi ot the atoff 
a telf «toan mllaa to area an aomaUmM carried down 
to too iQto flOifiloaiTaait until tony ledge ngnhist a 
pnfaotton 'or tka Itoote 'or gMandl to riudltnr wntor 
^ IttotoatMW^totoBto^ortoanoreotod ettoa 
Ito O yotofWto fteor ijw ntooa arhoro the andd to 

^&«toarta«t«aitrwe|toimldttotodtheeMhtoat* 7 . _... . ^ 

i totoa d -oevatotvbBtofhefc "ffm Wtowtrih tn- new ofKiwor Kilo, ifcoirtM «« ■«*•*««« J»» ■«»»• too wntor eariace, 

gyy aeiw f«a inoi tn nu aim. 
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■tnirti the etnuner by (OBitutly tmllag the peddle- 
whet I Ibere Is another very IKlit tdnd of duckweed 
wlih li I ovem Home of the Hmelt open poola, end In the 
nbHciiii' or H lurroiit la e (rent nuiaance for the eame 
renaoii 

stniime Iin II may amm, the ludd Interferoa bat lit 
tie with the flow of the river, and the Nile paaeea 
iinilrr U with little reilitanoe Thia la bovauoe the 
Ktowth la prlnrlpally near or on the aurface Aa the 
river la over a mile wide In aome plnree. and the deep 
channel may be only a hundred feel. It la often hard 
to tell where to And the channel to clear It, aa all of 
the water may be hidden Men with Ions polea puab 
them ihrouRb the audd to the water and by thle 
methcMl of auiindlUR locate the channel, when the audd 
clean ra act lulo operation 

The water paiiyrua plant au often anen In the audd 
haa idvin riae to tho theory tliiil the Rrowth la ix>m 
poaed of iiapyriia hut an analyidi by naturallota ahowa 
that there are four vegetable eleinenta that are the 
principal creutlona of this atrange natural bridge 
Tliey lire known ac lentlflcally aa the Papyriu ryperaa 
the Paniium pyrapilitali the Phriiginite* commaala, 
and tlio Tppha aunlraliji They fonii the framework 
ul the iiiaMH hut Interlaced with them aa otated, are 
HrvernI aperlee of Iwlcing and cllmhing planli that 
hreiiily Htreiiglhon thIa strange fabric it may oa 
iilreaily Hinted support even the weight of an ele¬ 
phant where It la thick cnongh The papyrus with 
Its wide lop rovers the audd and thiin gives the Idea 
Hint It la the- only ohalarle when ns a matter of fact 
this Is n artiil water carpel woven as deftly and 
BtruiiRly aa If li> the limni 


The lllghcnit Plight or a anUaoB. 

'I he liliprec I denied elc-vulloii of HhSfiO feet or IS 
inllcH wan allalned hy an iinnionned registering bal 
loon which was roci-iilly releoaed at the Holglan nieteo- 
rologhal Inallliiti at Idle At this elevation I he 
barometric preasiire Is only 3/6 luc h 'I'he grenleat 
height ever utlalued hy a manned balloon la about II 7 
iiillea or '16 tiH) feel The Berlin aeronauts Uoraon 
and Buerliig who ntahllahed this record were un 
roiiseloua when they rouehed the highest point of 
their night 

The Belgians ailuplud Hergeaell a plan of altai htng 
the Inatrumeuls lo a small and partially liinuted bal 
loon Buapondeil from a larger and fully InOaled ono 
Tho largo balloon rises unlll It bursts and tho small 
twllnon falla slowlv so that It ran lie easily observed 
anil lirlnga the liiatriimoiiU aafely to earth At the 
inaxinium elnvatlon ID miles the IhermnmeUr re¬ 
corded a lemiHTBliire of —a3 dog K hut a lower tom 
peraliire -KKij deg was teglalernd at the com 
paratIveU aiuall elevation of 8 miles Those obsorvo- 
tiona appear lo support ihs hyiKithesIs that aome of 
tho (111rn red sular rnillallon Is alisorbed hy the higher 
strata of the sliiiuaphere Inil adilltlniial ubHcrtallona 
will be regulnnl to sulvs the questluu 


The « urreui Mupplewienl 

Whal is prcibiihly (lie eery highest lirain h of the 
inoldcir s art Is the casllng of hronvi flgiires and atal 
lies I he fliHdiliig nrllilc of tho ciirroiil UidiiiuK-ir 
No IT'iS illsciisiuH I his art iiiosl llioroiighly The 
nitruliili roseu|N end nlliiuiih roscopli oliJCHta ere dls- 
c iiHsed In niiiiplc iHiignage rharles hngc 1 lulls some- 
thing of till ecoiiuini of cold In nindern life Of the 
niBiiv pnilileins that loiifrciiil Ihe Ann iIran housewife 
Hie subject of vigclHhli>H fur her table durlug the 
V Intel mnnllis Is mil Hie least liuiairtanl How that 
piohlem isn bn solved Is told by J F Rmnxeole In an 
urliile entIHid ( anning Vcgeiables In Hie Home’ 
rrof h II Slsillng polnls onl llic lesson of evolii 
Him The linpoTtniiio of ferments In organic life la 
ilwelt upon be Hr A /.art Sir Andrew Noble re¬ 
el niH rend a paper liefore Ibe liislllullnn of Rngl 
mine and Hlilplinllders on lln history of propollaiita 
That paper Is reprlntod in Hm lurreut Bpppipiivnt 

I be Aeiliil Propeller Its Porin and t'onatruc tion IB 
Ibe Mile cd in arili le by Liiileii P’oiirnlcr Sir J J 
IhuniHcins lirllliaiil paper on meul aludloa of elcci- 


An epldvinb disease known aa tho white’ of (»k 
has iHdii Sliidind reel Idly by UrtSon and Mnublanr 
II provallcHl III P niiue pbim-. lallv during im The dla- 
eaae Is properly inlle.l oiiliiiiii aud It la not coiiflned to 
the ottk bill slsii iitimks Ihi ash elm and rheatnut 
It la also fniilnl In Algi rla I he dloenae Is luppnaed 
to lie due to a mb ro organism known aa Ifb rosplimi 
nlni The iiueallon as to win liter It la Indlgsnoua or 
not hns not lieen determlnnd it Inrreaaed In P’ranc-e 
during PWT and llog m an unusual way Bhiiuld we 
iuiipuae it to he Imported like him krol nr mildew this 
would appear bad for Ihe future while If It la IndP 
ganona It Is likely to dlaapiiear again Homo peranns 
advacAte a irentmept with sulphur but othera ilnim 
that thia boa no cffecl One Imporlant point In any 
esoa la the time of the year when the treatment Is 
moda 



while yonr second corraspondeht, Mr S^naat KoOnl- 
lough la Inclined to rIdicBle this, and thlnka that the 
flgurlng Is more opt to work the other way Panntt 
ne to nfliir the toUowlng eiplanaUon The esplenmtlon 
llee In tha dlfleranoe In the agee Of our anceators. 
Thera la usually a oonoldaTnble divergence In the ages 
of our grandparents, and going back farther, tho dif 
ference In age iBereaaaa with each generation, ao that 
by the time the fifth or sixth leoentlon book le 
reached, s«ne of oar aooaetors wonld be newborn 
habes while others wonld he In their graves. It la 
readily undoratood from this that tho namber of onr 
aocootora lo Just oa llaMo to decraoaa with each generar 
Hon owing to the ravages of the grim reaper Death 
aa to Increase If onr grandperenta were all bom the 
fame year, all married the same year, and both oeu 
plea had ihltdren the same year Mr Venning's eon 
clualona would be correct, provided no one ever died 
When I say grandparents in this case, I moan all our 
ancestors liidlic rlminately 
Eaat Canaan Conn Dvwkt C I'ANviriii 


T( Hie P^ditur of the Scilmtific Amkbjcan 
1 notU-e In ono of your recent laauea a i ommunloar 
tioii from Mr Venning of Iam Angslee, Cal In which 
he seeks a solution at tho piuxllng qneetlon of ai^ 
coiinltlig for the dieirepancy between the apparent 



gcoDietrhal progrewaion sod the lesser number wblub 
cxperl6iic« ahowa to be the case I think the solntlon 
U to be found In the simple fart that our ancestora 
have been In tho habit of Intermarrylog with tboir 
loiialna soiiielimea thin relationship being near and 
■oniotlmea more distant. Otherwise we would Inevl 
InUy enjoy our allotted number of 2* ancaatora for 
luiy given generation Thui one set of onea great 
grandparents on the maternal aide aro often one's 
great parents on the paternal aide also For lutanve 
a man whose auusators for two generations bad Inter 
married with their first c-oualne would have the la 
nientable inlafortune of poaaeaelng bnt (onr great 
grandparents aa shown by the Incleeed diagram, when 
by all the rights of arlthmotlo be sbenM have alz 
teen lo be proud of Of courae thia ralatloiiahlp la 
often 10 far removed that It la ImpoaalMe to trace It, 
but eoeb time one's parents have a commea set of 
ancestora no matter how far removed. It Is evident 
hr Is being deprived of hla allotted obare of anoestore 
to that extent at laaot, and It might be maOtlOMd It 
wonld he next to Impoeslble to find aiqr two Bliiglleh 
men to-day who had sot In common an InnuBaraMa 
number of anoeetora. F W A 

Knoxville, Taon 


a propertknaUy ahaUar 
and jMBstlnc. 

A. K. VaaKafo 


To tha Bidltor of the Bonomno A 


Hm raoant acllpae of tha onn waa both 
total, an anomaly which baaomea IntaU 


and Nautical Almanac for IBM, andor tha head at 
ttcltpaaa and Phenomena Acoampanylng tha •ama." 
The Interesting phenomenon waa not caused par ae hjf 
the vaiylni diatanca of the moon, which oonM not 
be poaatble, but by the varying dlataaoea on tha aOrth 
wham the moon’s shadow or better where tha ahadow 


canaed hy the moon reached the earth’s aurface. Lot 
me lay that the phepomenon la a rare one and can 
occur only when the tuA, moon and earth are so alta- 
atsd that the moon’s position with relation to the 
other tern bodies glvea It each an angular dluaster 
that the nearest point of oontai-t of Its shadow oa 
the earth will Just cOvnr the aune disk, Uma giving 
UB a total eclipse This condition we might call a 
critical one, for ahould that distance be Inoreaaed by 
a few hundred mlJee between the moon and tha point 
of eoaUct of its ahadow on the earth, there would he 
an apparent decreaee in the angular diameter of tho 
moon’e diak thua allowing an annnlua of light tram 
the sun to paas over It* edge, and thus producing aa 
annular eclipse 

Now thU la Jnot what happenod (n the last eellpM. 
The firat annular phase was aboat tha latitude of 
TiHnBk In Siberian Rnesla In the early moralag, and 
at the solar rays had a large angle of tnoltnation. 
(bey bad to travel much farther before they reached 
the earth than when the aun was in tba meridian nt 
midday 

The game condlUona were present when the eun waa 
low in the weatern borUon, L e, the solar rays 
rnaebed the earth’s aiirfaea at a low incHnathm, thus 


Oreeuland la the evening. 

Just at what polnte on the earth’i surface the total 
phoae commenced and ended, I am uncertain I do 
not believe that the poluts have been worked out, 
owing to the fact that the durstloa of the eclipoe at 
any one place would he eo short that aatrano m a r i did 
not deem It worth while to consider tt aa of enongh 
value to send an expedition, avan ehouM It have hsen 
In an acceesible part of tha world Aa the total phase 
was likely all within the Arctic Circle it goea without 
saying It waan l worth while Data are given In the 
American Rpbemaria by whIiB tba problem ran be 
solved tor any part of the path of the eclipae 

1 made a eearcb through Orant’s "History of As¬ 
tronomy" and found no ilmllar eclipae noted, hut 
Dr Scblenlnger, director of our ohesrvatory at Alla- 
gheny, tells me that It may occur once In about a 
hundred yean. Yet when we think of the many 
anonialoua motions of tha moon we eaniiot hot hero 
the moot profonnd reapeot for the mathematical ao- 
tronomer who can aift out from tho Inlricaciea of theaa 
anomalies each a marvelona solution of the proUMn 
of aolipaaa as noted abeva. 

1 trust this not# will ba of some nat to my oM^lna 
trianda of the SfUaNTirio AioaioAir tho ott^' tfy 
bumblo oontr^tioaa oa aatroiwmical anhla^ art 
sadly diatoriod, gad before they hSTs trgvaled the 
roHnda of newepaperdom hare hMa made eanaatttwal, 
to my ngrat, hot 1 an always oontant tt 1 havn uddafi 
only n little to the aum of hnnut knowladia gad 
human happinaaa. Joan A, qngawuAg 

Beaumaris, Onl, Q gagdi, * 


Tha atirrtog at chsmieals in ^ eointloa tgnkg of 
the Oberltn, Ohio, wstor aoltanlng nlaat. atatan ' 


To the Bditor of the Bouimma AwmoAs 
PnblUatton of this problem haa not aa yet brought 
any solution, but It h« olearad the air to aomo extant, 
I am glad to We May 1 point oat to Mr King that 
the queaUon of relationship of deeeendanto has net 
really anything wbgtovdr to do with tha anaWarl Ha 
In leading the hunt eff on a (aiw acent It wa leavu 
out of oonahteratMd aINgtoher tho prawn! tphahi- 
tanis of the enrth, and atort from thO preWlw that 
there le only one punen altve todaF W y Mr. 0«- 
stable s John BrowB-<-th« pruMsm reipatoa gnaWefed, 
only being tfarowp ha^ gt^ agnturlWi 


ord. iM afifintnnllBliil fav mm ^ 

power turnlahed by a FeAtoa amtor wheel. Tht,<ii^ktol 
la U liiehw in. diatnator, opwataa nndar a imwlFll 
of tiwp • ponnds to n pOuads pw aouara fadh^ a«4' 
conoumw about W wIlOM of water par mtouto. VRb 
lOm arivW k mala dhsft. wUM Mm 
w rtMlviiit aniu, through tha nedltoq of 
wsMei watof fpom tha m whmd ^ 
ini tha Itoia Wlntlon, the ^ of the 
molu^ per intouto. of the 
ittUADh mipMtoi’ wd 





Sd«o^flc Amerlcftiv 




I JpiMlU^ liMr* trt M>T*v bridgM OT«r of • glron cm* of tl 


Mmawiy If It b* r«a«ar*d Uuit tbli ihill not b* tb* TO dn 
CM*, tb* probtein la ptrhap* Mmowbot mor* dUBonlt that tb* 
N*y*rth*t**% It la aolubl*. aa may b* a*«n by following O U, I 
out tb* ord*r Indicatad by 14816S2D41L liinermoi 

W« muat not be d*c«lved by tb* apparont almpllclty ed by tl 


■ type of puixia Tbua KtgB TOVJVPWK^ 


TO draw Fig. 13, we proceed m per Fig 9, except 
that tb* moment of arrtral at oay one of tb* pointa 
O U, I J, K, L iB eelectod ai tbe time to draw tbe 
liinermoat beugmi A. complete eolutton la afford 
ed by the rourtn Indliated by H T It N 1/ I 


r every approach and convereely for 




tH irltbr. Bra of vbiob oouaot wttb tbe ialand In dlaoloa** tb* veiy ilmpl* figure made by a elrciuuler- X M If O P Q R M. Tbi heavy h 

,thb afidti* part el tbe niaeteentb ceotnry a dlaoi i aa loo ence and two diameter*. Try m yon will, you cannot the Innennoat and outcrnioei hexa 

woe* ee to wbetbar It Felt* poaelble for a peraon to eonr ttala figure by a coatlnuoue lln* that nowhere Comparing Ftgt i and n, it m, 

pate over all tbe brldgea la one eontlnuoue trip and dnpUcatea ItMlf On tbe other hand flgurea that are line that one puule rai\y bo worhc 

tritbout ooeerittii the Mme pnth twice. In fact tbie apparently very complicated frequently admit of a Perhape eoni* reader* may I'l In 

prtMem attracted tha attention of tbe ortobrated math#- ready aolutlon Thus, the ala pointed atnr ehown In C Noluble An ac-tunl «nluiion v 

nutiolaa Ruler tn order to underhand the qneetlou Fig 6 may be quickly eolvad by the method ehown In that they am right In tbe meu 

clears, refer to tho map Tbe eUrt may be made Fig 7 To work tho puxxle given by Fig. S~that Is. conilderatlon* may prove of Inti 

tram uy pout Tbe problem la really InMlnble, try the aUr of Fig 6 with the inolndlng polygon—obaerve all five Jt 

bowtrar yon wlU However, It U be ronaldeted aDow* Fig 7 Thli doee not U iU present form, perhaps, start or < 

iMe to nroea tbe Pregel by tbe railroad bridge bdow auggeit a aolntlon for the reason that beginning and tor every 

fbo town, the praNent 

may readily be eolved r- .— " —... . " 

Tk^ begUBlag at a 

point on 0 on* peeee* 2 A ^ 

over tb* Hoi* Brldg*. 1 // * / \ VV 3 

tben over tb* Bohmled* // ^ Vt Sma / \ A A / 

Bridge to tb* bland, , /( M** ur;- f -\- 7 / V \ ^ 

then bach to 0 by tlie ctfeQfcdf-—\/ ^ I 

bfioer Bridge. One ® \ K I \ 

now make* a detour, El / \ Vy \ /\ 

pamUg over tbe Pregel % / \\ AAv \ y 

fran 0 to B by the raU _ p' ^ V r 

road bridge, then paases ^ 

to tbe bUnd by tbe 

Orllne Bridge, retu'm* A . 

over the Ktttta Bridge, 6 "N. 6 /\ /\ ^ / 

gose over tbe Hohe / \ / \ / / 

Bridge from If to 0 , and / \ V—/-V- 7 V K~t 

finally oompletea the / . \ \/ \/ \/ \/ \ / 

Journey by croaelng tha W Y V )1 )( X 

Uonig Bridge onto the \ / /\ /\ /\ /\ /\ 

bbnd. Thus, aeven—In \ j / \ / \ / \ J \ V \ 

fact, eight—bridges have \ J \ ~7 \ / V. \ 

now been croaeed and no \ / \/ 

part of the path ha* ^ 

been covered twice. 

Thta type of problem 9 A 10 A 11 

may fittingly be termed / \ / \ f / 

a frooelinp pumle It b \ / A \ " 7 ^^ ^ ■ Y \ — P—e-t— 

U reality a very ancient \ /-f VA / \ / \ A f-J . 

kind of thing Thua V) < Y \ / \ ( \ t 

tharo bM come down to f Sj v/ X / \ / \ I ' » 

na from tbe time of / \ \/ / \ / \ / 

Pythagoras, who flour ' \ n. y——* ''s 

lahed In the elstb can- \ /^y ^ , 

tury before the proient V V *“ 

era, a very elmpla ex 

ample In the ehape of a vw /fr 

the Pythagorean star ** yfv R-N“® / /\ 

an llluatratlon of which / v \ X / X X ^ v / 

b annexed, Fig S. Thb ^l\ _/ A \ / x / X I--- / */ 

figure mty readily be \7 \z\A/ X I N. x— —^ / 

traood by one conUnunua Y Y XX y I X 

Un* and without dupN / w \ y ' Y \ \ - / - - xl " J x« A 

cation of the path ^ \ Y / J a \ 

A itory iB told to tho ‘'"V. \^/ ^\\l 

geneml effect that h ^ ^ 

dlectpl* of Pythagoies .a 

onoe fell ilek at an Inn, ** 

keeper Instead of get 4i S5 36 01 42 40 34 39 33\03 51 I2\j5 34 

ting better, however, be -VFv ” S S —-- H-- 

grew worse. At bet, 10^*0 94^4013 

d^g md*bKr‘ibte '^32\9 ^^26 

for* boari ^“thta 1019 3 23 14 21 3 31 SO 4 43 6 3332 

K* LU \ 3 M oMsilSff 

tbit it ahoUd be db- > 
pbyed oetilda Bom* 

tiM after bte burial, a la am BBisau or zoiieauso ud otrbb ranu. 

dtranger happened along. 

Upon ohmrvlng tho etar, ho made Inquiry, and wae ending at the point Jndleated, we have no opportunity comes ui 

teformed of tbe pwHcqian rebted. He then. In order to draw tha Inclosing hexagon, ettber m a preliminary there arc 

no dOttbt to make tbo ebry complete, handiomely ro- to aterUng or a* a sequel to flnlihing But at tbe mo- Jem rix. 

Ilrudfd the Innlteeiwr fbr hb uneeifish car* of tb* ment wben w* have arrived at the Up of any of tbe Fig lE 

nil^^itliHR* Pythagorean. *tx poUte of the star w* may draw ttato hexagon, and points wl 

'Inodtar fiiJan of tbealotfodlno type b that known tkon conUnne according to Fig 7 advance 1 

nfi IChbteUnad't aiinlirara tbu b shown U the en- Befer new to Fig > Thb b appuently a very rerllcee 1 
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la am bbiimu or zoiieauso ud otrib nmu. 

IS ending at the point indicated, we have no opportunity <n 


log iiolnl however It Is 
IKHiallile to bave a de¬ 
parture without a prerl- 
ouB approatJi, this would 
M f ur wben we begin, 
and only then Like- 
wine at a flniHtaIng point, 
we may have on ^ 
jiroBch without a follow 
Ing departure, thb 


more than I wo polotii 
(ihe start and finlshl 
where an odd number of 
lines Join In Fig S 


I'hiB shows sufilLleut 
reason for pronnunrlng 
this figure Insoluble 


bedron shown In Fig 14 
It Is cerinlnly a msttir 
of indifference at which 
xnrtcx we bcKln lo we 
start at A We have tbe 


-ully a matter oi Indlf 
renco which of these 
0 follow so we psas to 


—f A loniplctlng a trl 
angle (ABD and f’ D 
I losing no figure First 
we try CA Arrived at 
A wre are compelled lo 
go lo 1) Wo ha\e now 
two lines to draw —D B 
iind nr We may cover 


J fori Hit lo r Here we 

stop with D B un- 
drawm. Referring how 
ever, to the dieiusston 
of Fig 5 we observe 
that the tetrahedron 

bead of the Impoaalble figures, aa 


a ^ChbteUtNd'a nifflbrara, tbu b abown U tb* ■»- Befer now to Fig » Thta b apparently a very rertlcea are Jun.Uon pol 
Btisttgt fiR 1 It b vndfratood to have b*an OMnplbated d«*lga. There ta a very simple solution, lines It Is In fact a ■ 


there are four polnte where on odd nui 
Jem vtx A «, C D 
Fig le Is likewise an Insoluble case 
polnte where three lines Join Fig 16 li 
advance In lompllcstlon But we observ 
rertlcee are Jumtlon polnte for an eve 


Oaifr IR kfoil ii W iUa d bpon tb* «and by a eontinnous however, which 1 * 1 ( 0 . 10 , 1 
ORd dnnpatteifibHVimept of tb* poUt of hb aoimetar velopUg R b easy to ss< 
9M(lua^a4'B«iiihnfiiwtairRig,aollnt tedbated by matter «hai« we elect to ii 


' Oabtteni^MtRpiiiUr-Mii^'lbelioF it wo* poa- pf a paint, tba inehidlag polygon of Fig I 

* 1 ^ to Modatatia tby l f i m Rt I>* draFO aa n pralhntnary or a aeqnel (Fig It) boanl by a eontlnuoue aerie* of moves no position lo 

, ak(ewfea ff tba Wbiferailai Jtoy b fiboFn to Tbara to jnat ona tbtog to aee. and tbat b bow tha be taksn more tban once. A convenient way of trying 
i, T^'fiUR-bib'kdMid W Spfiwtat fh* rpntaa fobalgder of Hl^ • may oMOy be made by forming a thb pnuile b to mb with a sharp tnetrumenl on a 

^ j| 4 Al • t I kind 41 bop at dandl of the Inner pointo. A, B. V, D state the sixty-four eqnaree of the chessboard wher 

1 f «, ¥ (pig. U> The metbod of making thb loop li ever you elect to start the knight yon rnsrh 1 ills 

^ppifil to4IM*itolli|t, U. next poelUon you mark S, and ao oa. The slate cn 


« start at the tip Is tbe problem which requires the knight to start from 
Fig 9 may sHtly a poeUlon on the choMboard and cover Ihe whole 


■bte the sixty-four equaree of the chessboard 
ever you elect to start the knight yon mark 1 
next poeltlon you mark S, and ao oa. The sli 








•biM rain aUrta and errora tA ba mdUr OOmeM 
Thia hind of puula baa altraotad a good daal of atton- 
lion and haa r«i.alved a multitude of aelutlona. Thua 
■He may Inatame the aolutlon given In Fig IT Hera 
the lower half of the board la covered before nay be¬ 
ginning le mndo with tbe upper balf 
rhe two halvcH are proilaely aymmet 
rliel HiLb eaili other, aa may be aeon 
by rererrlng to Fig 18. wbera tbe 
imih of the knight la Indicated by a 
continuous line Tbia divlaton of the 
aolnllon Into two dupllcatea la nut 
iieceswiry but la an added refinement 
III one eeuM It aimpllflea mattera aa 
we hnre but half the board actually 
to eolve We nre roatrlitod, however 
uH lu I he point or termination Thua 
III the present example, the point of 
beginning 1 having been detennined, 
the iKiInt 33—the beginning of the 
Bei-ond half -la thereby fixed an 33 
mual rome where It la at preMOt or 
muat be at poallloa 6 Fig 1( le an 
llluatrutlon of a aolutlon where tbo Tbe C 

reenitliig airangement of flgurea haa This taarhlM■ 
Home of the propertlea of a mugle a 

atpiare Thua every column and every 
lorixontal line Huma up £90 It the diagoiiala each 
Irlnled tbe Hame number'.’00 then the whole would 
form a perfeit magic aquare 

TiuufgTioir or thb ikuiu atutiov 

MUTtia 

Tilt WIVMtn cir THE INTeRHATKinai TMPUT 
Ah briefly noted In our lael luaue Olenn H OurtlM 
von I he Itennett International Aviation Trophy ou 
Aiiguat 38th at Rbeinta. 


a alight gdiuauaaat The Bi rtWng et qu gamAiM «|flNd It gdlihtit W «rgC ^ 

aewBU to have baas dM to tb* iut at whleb It tto AM atoirtl Ito at 

uaa being driven to oonjoaetlen with thg taagltlve- to hit ghod. An R win ahitont -( f* tL, gad 
neea of ihe horiaontnl rudder oontroL rviMB thn itan- ho bteit wm AUod^.iflnr S4e. hn toaAt hncHkdv 

thine would pitch downward asd Mr. Cnrtlan would prepntotimia lor the tont It WM S Id hefore tm Malt 

Jtodn Thn moMftoM flaw 
ipleadUtr without nhjr orpttehc 
itob na time of the drat round waa 
bat 7 4T4/6, whleh waa e>/S aeoanda 
taator than Ourtlaa'a naoond Mp- If 
BMrlot could do aa wall lu thg aoo- 
oud youBd, he would bu the wtoaar 
There waa Intoaae exoltoment aaioat 
the apectatora at the grand aUhA 
The machine finally rounded the laat 
pylon The tlmcra called the ageouda 
tanalnlng bvtore hla ttane weald bo 
up, but It wu B 3/( neotmda over Our- 
tlaFa IB 60 a/ll botore Uia tndgmIUbla 
Frauebmun i>roeaed the line After 
conquering the Ohaniitf bg had final¬ 
ly been defeated for lack of ipagd. 
Nevertbeleee, Iha pgrfMmaneea oT hie 
Cartlaa btplBae vrfaloh wM the lateraadaaal Avtatloa Ttgphy> and lathem'a monoplanaa remaiaad 

wieiuieeiKaitnrtiMcraiMatkaniantfrTiBUtwmhmr ii tnvi M M M alio h u uneurpaiaed far StaMUty, gvna to 

ilnalmSiaKCMidatWjMiWlMulHMirilowliinlBCttolutwiiaijMUITnvIiy Mroog wluda The laUor Btarttd la 

the mp cmapetlUon jnet ae Bterlot 
turn It upward again, the shock waa ao great that waa finishing Ha flew at a great hsight^-about IBO 
ha laid It waa like atrlklng a bump when riding In a feet—and covered the course In IT minutes, 81 asoonda, 
fait automobile thua securing third place. Lefebvre, the third Trencdt 



turn it upward again, the shock was ao great that 
ha aald It waa like atrlklng a bump when riding In a 
fBat automobile 


it any contaetanta, aince bum, who repraaented smgland with 1 


plane, got half way around tJ 


Latham mat with a atmi- 


Thle trnphv—a beautiful 
model of a WHgot biplane 
held aloft by a female fig 
lire—was loniested for the 
flrHt time on the date 
alwvfl mentioned France 
being rcpreaciilMd by two 
rooiiniilanea a Rlerlot and 
on Atitolueile—and one 
Wriglit biplane and 
AmarliTi by one tiny bl 
plane with a powerful 8- 
cyllbder molar The real 
race waa betnaen Oort las 
and Hlerlol tbe rham 
plena of the biplane and 
tbe monoplane ty|ies of 
Oylng ram bines reapoctlve- 
ly aud that the farmer 
aiciiralely alxed up hla 
rival aoon after he 
reached Frauie la ahown 
by the faacimlle repro¬ 
duction of tbe poital 
uhlch he at that time eeut 

our Aeronautic Kdllor Th" 'f“ * uueUln'-«« Suau w 

The iiinrnfng of August 

Slith was mild calm, and hoxy at Rhelma Aa the 
uealher eondltlona were ao favorable Mr Curtlaa 
hi ought out hla machine a few minute* after 10 and 
Immediately etartod off on a preliminary round of the 
cuunie Despite the fuit that he made rather wide 
iLnis and that the aeroplane pllihed conelderably the 
time of the round was but 7 mlimtea BBl/B tecondt— 
a decided Improvcmenl over t^rtlan’i former faeteet 
iKUud of H u't 1/', and Vi/B aetonds lesa than Blerlota 
raateet lap Mr Ciirtles decided to 
try for the tniphy at once His small 



The Bleiiat raoncipUaea in Ihiat uf their eheils. 


InieruBtional Trophy also After Curtlaa e excellent 
night, no other tnacblnee were brought out till abont 
noon, wben M Blerlot made a slow round with ble 
8'1-borae-power 'No 83' monoplane. About 2 PM. 
he tried another propeller, bat only euoceeded In 
making a round In 8 U1/B An boor later be bod 
changed tbe 3-bladed propeller for a 4bladed one 
He attempted to make a round, but was obliged to 
dsacead before completing It After working at tbe 


lar mlahap afterward when 
carrying M Sartano as a 

gercarrylng competition 
This waa won by M. Far^ 
mau. who, after making a 

In 9 Bf 4/6, afterward eain 
ried two around the coarsa 
in 10 39 2/6, or at a speed 
of 34 94 rallea an hour 
The total live weight 
lifted by hit machlna woa 
Id tbe neighborhood of 460 
ponnda. A Wright bt 
plane carried Fraua Bel- 
cbel ground the eoune Is 
11 06 4/6 Fannan'a bi¬ 
plane waa tbs only ma- 
cihine that auemeded In 
carrying three people. 
Bleriot’a 'No 13” mono¬ 

plane, however, was the 
flrat aaroplana to acoom- 
pllsb this teat which It 
• stil»ni«ntfrna>>MsinlMNir did at Dougl laot June. 

when a total weight of 

I 334 pounds was carried at abont 30 mtlea an hpuy 
with a SO-horaodlowar motor Itormu’a biplane had 
a 60-borf|e«owar Qwmu revplvlng-cyllttdar motor 
Tbie angina was fully deaortbed In SuPTLaMaicr Na 
1T» 

In addition to winning the Intomatlonal Tro|iby 
Mr Cnrtlaa, the following day, cmirtad off the flnt 
Frixa (48,000) In tha S0-kl1ometer apaed eonteat, known 
aa the Prta da la Viteaaa. RIa Aral attempt was made 
early In the aftomoon Tha three 
rennda of the oonne were made to 14 



mlnntoa 161/6 aaoonda. Ballavtog 
that Latham bad made batter ttaia, ha 
made another attempt Thie Ome he 
made very ehart torna and drora hla 
maohiBe at avan gmtar opOed Tha 
tbna rounds w«a ihnda to T M l/R 
1^48 3/6, and T 41V6. tha total tUgd 
tor the three tape being 83 mlnntoe 
and M geOonda. or a apeed af 47 4 
mllea on hour Tho aanoad lap was 
mada at a apaad of 47 73 aollia aa hoar, 
which aaa tbe toatoat .time far tha 
eonfoe by any uaehtoa, wHh bht ufM 
aiaeptlen Baoanaa MiSr OoriMa dfd 
not atari to thfa odMaat an the fltto 
day of tbe metUng ha waa peaallNri 
VMth at hla aataml ttota, lo that hla. 
ooetol flgnraa were ilt mtoatea atoj 41 
awsppda Latham made mHdhet at¬ 
tempt to bettor hie pravtoaa mm*,- 
hni to. this be waa TinglimaMfar 
Blariot fturtod ahoiit ifiVetoek vtMIt > 
the Intention af toW 

to tjUs ootopatlttaa Ba 
Um Odd fiM4i ton 










Sclftntifie American i8t 

ttlAr <tf ttw «{ U^ Mfn*. It utais to tin riglit. tt d«e«nd«d at a ahvp anti* votll Tba other ipeed conteat, the Prlx du Tour de Platan 

ink tlMt 1^ tea pumtt tet of vtoo m tte tte low and of one plane atnuk the vroaad and swans whioh was tor one clrontt of the lOUIomeur (d.]!* 

»i p? wa lte at tUh poUMr hrUolt «te onllod te CnttUa thO uaehlne aroond, while it at the samo time reared mUa) course was won hr H. Blorlot, who oovered tha 

tte "terapteM Qntntntra'' on aeaoimt ct Oa Mrans op oh tU prow VVniiinatelr, U BrOfoet waa not in distance In 7 tT 4/S (47 78 miles an hour) Curtiss's 

wipa otaltents than and ths naar maahtiiM which lured time of 7 48 2/S (or one round In the PrU de la VI- 

Aht trlth aeoldhnt at that POiht Boon, howatar. a The resulta of the Pria de la Tlteoae were therefore tossa gave him second place in this conteat 
catama h( hmote arana, and open going to the spot as follows The PrU de I’Aititude or Height Competition (It OOd 

Ih ap anteawfalla It was fonnd that BUrtot'a machlna Pint, (Henn H Curtlaa, with hU 80-hoTse-power hi prise) wae won by Latham who reached a height of 
haddlTod to tte gronad, eanght fire, and was rapidly plana Tima 28 88, official time with penalisation ISS meters (608 C feet) as recorded by a barometer 

tetng oamnned. H Blerlat was lather badly banted 16 49 8/S upon hla monoptane Fannan was second with a 



dO te tlapaa w r, S-eyllader wntor«oaM iMUr ot tte wtnIgK Ulnn CnrUss, tte winner af the lateraatlonal Avlatloa Trophy, at the 

, 'Cnrtlsa biplahe wheel of hU biplane. 

AIl'esiywirtMbaaledlyiqnrsIwItaaihellidUaBlibjaiHBWO- Tbe bun sad Wndu sm both WH«ht of Uw impliiiM losdnl Too poonda, (olul MrfMv n nquun tat H|«| «T'I ulln uii buur 

4laelHt. ThuwdahtliSOOpooods. Thnwt dwuloiiua by proprikr, no pogiubi. 

TKI KHtUlf AVUTIO* VUTIBO 


aa^ ffoalvad namanua bmUta. HU only ogpUnatton 
wnn Ihte aomathing moat teva broken abont tha rear 
tettesadal nddar, Which canaad him to hwa oontrol 
et tte macklin an that It daahad to tha gronnd Tba 
gaaMlna tank Wps hitdcan gnd tte tnal onlokty Ignited 
frma tte BMtor 

teMther mnffilM which was wraeted at this time 
T(M|i g rothar hasTy hfptote hnUt and down by M 
tedtaBHgnat Thl»ma<A|teinn4eJUahoatfUfhttha 
^IpUnhili bafert, On Bnadiv natalng n bhort dtght of 
800 teat wng mads, tte Waah^ nHfhtteg with- 
itetWory The hMt time ]dttht,««a4><tetetad. how. 
m mtehUa atet npwnM to f te^of teont 
ttev^ n 'iteut dteateir ^ 


Sanond. Habert Latham, with -No 29 Antoinette 
mmioplane Official time, with penellsatlon 28 33 1 /n 
Third, TIaeandler with hie Wright biplane Time 
88'69 1/6 

Poarth, Lefebrre, with a Wright biplane Time 29 


Fifth, Count da Lambart, with a Wright biplana. 
Time 89 08 

Sixth, Latham, with 'Na IS” Antoinette monoplane. 
Time, with peualtaatloB, 89 118/R 
Sorenth, Paulhna. with a Farman biplane 'Hrae 
38t4«V6 

atghfh, tenan-TarilU, with a VoIsIb Mplane, lima, 
wtfh penai u nt to a. u 86 4/6. 


height of 111) uicicre (360 9 feet), Paulhan third with 
90 meters (J9R 1 (cct) and Roiiaier fourth wllh r.s 
metern 1180 4 feet) 

The Prlx doe Mecaniclena wae won by M Hiiiien 
Varllla with a dleUuce of 100 kllometore (Oy i inllce) 
to hla credit while H Bougler waa anund slili oo 
kllonielera (66 9 miles) 

Tha Prlx dee Aeronauts 118 000) for the faatest live 
cirtulU of the course a total distance of SO kiln, 
meters (81 08 miles) waa won on Sunday by the large 
dirigible ‘Col Renard” the time belag 1 14 40 The 
■nailer dirigible ‘Zodiac" covered this dlstanie in 
1 16 01 Tbs average of the winner waa 14 0 mlleo an 
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A xom ounum asini ustatsb. 

IT nu noLUB cnuwraMiirt or m aomrmn onnair 
Thf! dliiiljarK« Of KniiD fiMB tka lioldB of reBaela 
ei »iiomii ally and efflclenUy, aa wan w azpadltlously 
is a problem which Involvea tha aoliitlcni of many prob- 
lima nr n pcKiillar choractar During tha poat few 
jcani many dereluptnenU In thli diraetlon bava been 
I arrli il out at the dlacbarga ports of Biiglaud In the 
hiindlliig of the grain received from abroad eapeilally 
lu regard to the port of London There the condlttona 
me probably unique, tor not only has ilie groin to be 
dlOLharged from the veMera hold to dock eloTatora. 
but alHO to lighten! and other craft for conTeyanoe by 
water to nnmeroua other polata 
Many applleatlona have been devlsod from time to 
limn for aciompllahlng this work to the beat advan 
tage and rcxently conaplcuous Interoat has been can 
tcred In u new ranttleyer elevator with which the 
grain handling equipment of the 
l^iidon drain Elevator Company of 
Sllveriown E haa been reinforced 
Thin plant hne been designed by 
the grain rompany'a nuglmer Mr 
Alfred H Mitchell to whoae lonn 
lesy ae are Indebted for the accom 
panyliig lllUHlmtloiia and Inforraa 
tion and lie niieralhiii and iimven 
lenio In aorklng has loiupelled 
general approval It la ibmlgned 


It la of Ihe self propelling ponloon 
iniilnliied lype It la eo i onatrut ted 
that It I an he brought to work 
cither alde-on or end on to Ihe ahlp 
mid haa the aildillonal advantage 
when working end-on that It ran 
deliver lo two hargea nt tlio oatne 
time whoreaa ahoiild the loiidl 
tlona such as a narrow dot k or a 
tideway iieieaHltate Ita being 
worked alde-on Ita advanlagee are 
In no «ay leaa 

The outatandliig fiatiire of tllla 
apparatus depends not so mueh 
upon the rormatlon of tha elevator 
proper aa upon the meitaaniral 
eomblnatlon of levore whereby It 
Is mantpntaled As Is well known, 
the coDdltlnns of working grain 
frotn ocean going steamem vary 
vary vonalderably In point of aloe 
of the eteamem to be unloaded and 
the manner In which thu grain la 
stowed On lonimenclug In dis¬ 
charge the grain being right up 
In the hatchway la probably at a 
height of saiiie IB or 20 feet above 
tho waterllrie neceoalliitlng the 
means of putting tho tuwc r end ol 
the elevator Into ihe grain at this 
height and dccllverlug In Ihe man 
ner required Shortly afterward 
V hen the elevator has sunk well 
Into the cargo of grain tho bottom 
IKitnt may reciiilrc to go hb low aa 
20 feet below the saterlliie that 
la lo the botinni of the ship 

When the vnosel Is dlsrhargad It 
Is nec-eosHry ici lift the bottenn end 
of Ihe elevator over the highest 
point of the ships loaniliigs which 


sciivifinc jniipncsK 

that occajded In wIO^awIbc tk* mtiL WMk ttia 
pnautnatle machine (Tsat sakapaa li tAgriml la mw 
nlpulatlon, owing to tha onomoua ivaar and tsar aa 
vail as tha horaa-powar requlrad. duHigik it la admit¬ 
tedly ussful for dealing -with awkward atowagaa aneh 
oa In turepsaks and laaarottsa 
Tho peuuliar conditiona pravalUng tharafora can 
best be met by aoma such ippHanoa aa thla naiw oaatl- 
Icver syatam which la Indapandent of tha ahlpli gear. 
ei(,-eptlng lit ao far aa tha lattar la uaed (or plowing 
the grain to tho log of tho olorator after it la lowered 
(nio the hold. In ardlnary dlaeharga tfatratera an arm 
of considerable length la fitted to tho top of a tower, 
and counterbalanced by a weight mounted on the 
bark and. In floating alevatori, tha dlaadvantaga of 
this arrangement la that In the firat pUee tha anor- 
mona topwelgbt nacaoaltataa tho uaa of a Tory iMga 
pontoon, and nacondly, that owing to tho radlna «( 





to comply with the 
Iona U Is equally 
^o clear length of 
he Bupimrtlng arm 
nt to bottenn tha 
any ship which 
0 ftirl for a ronder- 


much mcjre In some ocean going grain carriers. Au 
other vllkl factor In lonnecllnn with the ship Is the 
width nf lasm Mcisi craft being divided by longlludl- 
uRl imrtltloiiH iiluccd umldahlps, and In the after hold 
bv a tunnel over a pro|ielIer ahaft U la of the ulinoal 
ImporUinci tluii the elevator should be adaptable lo 
working on ctlther side of the sbip'a center Una 
Tho general method li) which thla and Is accom 
pushed Is either hv means of a portable machine 
lifted Into tho ship by means of the latter’s boom and 
resting upon beams placed aeross the hatch ooam 
lugs or by means of n pneiiinatli machine The first 
Is ocxompanled by grave risk In lifting tha meibine 
In and out, and moreover Is alow and costly In opera¬ 
tion owing to llie time Involved In Installing the 
nppllanc-e and remming It whin clone with the lime 
Lonsumcnl lu this opcmtlon often being In eacass of 



n ■M-poaitlMi M n mwU fee wtiMM UV way flam lita A 


A ivm oAirnxTii ofiini ustatob. 

the arm being dafinlUty lived. It cannot ha adapted to 
ahlps of dlOarant widths, or for working to port or 
atsrboard of tbs psrtittons rsfarrsd to, except by the 
slow and dlflkttlt proesM of booming tha barge off 
from the ahlp, or tha Bh^ oS the quay U tha lattw 
type of maobtnea are used. 

The firat developma&t la the evolution of the eaall 
lever elevator Was tha bringing down of tUa top bal- 
anco weight and earfylBg It on lavora at tho hatk of 
the poet If the levor be eqnal in length to tha hgek 
nnd of tha jtlb aod tho auspoadlttg link ha aqua) Ifi 
length to that portion pt Uw poat above tM Ittk, a- 
parallel motion rasulta, whereby the weight la onrad 
equally with tha baok end of the jth. aa4 haliasha H 
as before The reatdt of thla arrangmantU Aat-tlw 
lop weight fonnurly required to balMoo w4 edfifilh 
Hcime too foottons in an ordiimq^wHad'WehtaA) t| 


la thht^Sg^g % g v pwi i i a ilhH 
tha whtak la tha Kriaar wpa U 

BOW Itaklf aapMnrtod by a trapakar ft ^ tpp-q^ « ' 
frapM, whieh M ihMintad on A turhUM dp tha ph»' 
toon dadk. Br thla oomUnatlSB It basMaim waariMa 
to ahertah tho loagth of tha eaiitOavar artt thd 
amoQBt which flm tartleal peat eauM aPlPi (anrart, 
thaieby act on^ hrtnglBt about aa appraataUa fadud- 
ttou tn tha wAldht of tha ctaUHvar Jib. hut aim tP- 
dnclng aaormotwly tha aakoaat of watiht whioh la 
raqulrad to baHaaot tt Aaiaattiig tha alavatoa lag to 
be porfaeur balanead by tha Jih balanaa walght tha 
cantor af grayity of tha whda eotaMnaUim wilt paaa 
through aoua dafintta polat an whldwrar iMa la 
pamoat of tha poat Thla paiat hal^ fannd, It ha> 
eomao poatUa fay tallaattng the 
lewar end at tha tUttag poat to 
brlBg tha aantar at gravity of On 
wbota ecmMnatloa to tha uiddla of 
tha truonlan pta, at whUdt paint tt 
win ramala, ho mattar vAgt tha 
poBltlon of tha davatog This 

bringing down of dia walgfata to a 
vary low point, but by maana at 
tha tottpoUnd halauea thua Ob¬ 
tained, tlM slavater can ha worked 
■Ido-on or endoB, la broad or lla^ 
row ahlpa, without Impurtlng to 
tha barge the aHgbtaat taadaiuy to 
Hat or alMr trim, «o that a vary 
nail pontoon can ha uaad to carry 
IL The nallor tha dtanontioaa of 
tha latter can be made, tha easier 
It la to handle and tow, and what 
la mere Important tha lasa space 
It occupies at the ahlpa aids or In 
deck Thla Is a distinct advantage 
In coanectlott with ocoan llnata, 
where often ■anaial cargo has to 
ha handled at the laaa time as 
grain la being dlMhargad 
In aetnal pracUoa tha full 
weight of tha elevator leg la not 
ahaolutaly halaneed. thai* being a 
luO ikam thu eaitaln axcoaa allowed on the ala- 
vator end (or atnUng tha lag Into 

___ tha grain Thla oveaea In tha ordl 

nary way wouU prodnoa a Uat or 
aliaiBtlon ot tha trim e( the pen- 
toon, and ao In ordor to aonatar- 
act this, a wafght Is flxsd under 
the turntable at a certain dlstanca 
aft of the eenlOr Haa, and of neb 
propoitlada that the amount ot tho 
walght multiplied by that distance 
la equal to the esoeaa moment of 
tho other aide Aa a result tha 
borixontal bohutoa ramalna com 
■tant and parfeoL and win not 
produco any Hat w long aa tha 
oaatUsvar jih remalnp horiaantal 
When the Jib la ralaad or lawarad 
out ot tha borliontal, hawsvsrt, it 
wUI ha a»aroDt that there b a 
vary aHgbt altovatiOD of momenta, 
wblofa bewaver It not auflbloat to 
produce any pqrcapUbb altaraUon 
of trim In tho pontodo. 

Tha alovator riiawn la the aoewn- 
panylag lUugtratlolia U amuag the 
firat of tta typo to ha eonatraetad 
OB tbeaa liqai, and b now dolag 
duty la the elevator dock oa tha 
Thamea at Ulvartowa. Ita lag U 
tdeaoopio, and hai a tonga Phan 
oxteadad Of 41 fast clear uadar tha 

A hoU. ' barrlBd upon aa andtoaa chata, aad 
an ao^ arr^pgad that aa tha taiA- 


■hoplo tog to Itftad. tha auwt 
amount at ohalit that ta tot out pa 
tha front of tha lyg to tahsn up la tha ha«h, ao that 
tho ahala ramalna of tha putto toagCb pad of mt aiVM 
toaaloa tbtoUghonL Tha hwduta, whieh ata ISH 
Inobea apart, un a otoaetty of fOP to«a al wheal 
.per hour, working at Ml npoad, and ddltar At tha- 
imto of 9M Medub per totnUta. 

Tha atovator, oairtodat oa aid ot a cBBtUanr jilt, 
to M pHt loag utiiter to oantar, « tem »inelMA At th^ 
buck ato, aad tha weight ot tha tog to pgitlr 
aaoad ^ the wql^ at the hack, coaaoeti* hy «toU>r 
of tha paraiWI ban aad tover abbwa aad gWuo^y Am 
Borihad, 'hto fiAla to dtoahuvad fiKmk thu 
hMd by mmm w euttatoo udjdMddu tfoMitoA,% 
an dAdMtoeonngrerhaitd. egfirtod aa thg uMe;#W 
Hht <1kto teid tuMgg'totth 


, .It* 









Insa at Um tllUits port aboro Um tronnion la SO 
itrt, aad tbo Mg^t ot Um tnuuUoa pin ahoT* tho 
bottom at tbo pontoon U 17^ foot. Tbo wolgb-boiiaa 
la fltted wltb fix automatlo grain amlaa of SSO poanOa 
rtvactty oaoh, and Uiaoa can diaoharga Into taoka or 
itgm itio Ukbtam, aa may be daelrad 
▲ Botlcaablo foatnro of tbo macblne U tbo eolerlty 
and funitr wltb wbleh U cam bo bronfht in and ont 
of notion. OnM it la moored alongalde, tin l0( can ba 
awmc ronnd and lowond Into tho bold roady tor 
worklni within about tour mlnntoa, and thla la oon- 
oldonMr loaa than la poaalble by any other method. 
▲ portablo machine to bo rlgsed up ready for work* 
Inf from two to throe houra, aocordlnf to the 
poaltlon of tho ohip'a wlnohaa and the weather More- 
oror, the front adrantafo ot {aaiUty for Inatant ad* 
Juatmont ot tbo elerator to any width of ahip, or tor 
llfUnf the lof Inatantly from one aide of the ahlp to 
tbo othor over ahlttlnf boarda or propeller tunnola, 
to perfectly obvioua. Again, not only dooa thla ma¬ 
chine render pnoalblo the use ot a aloflo Inatoad ot 
a double lef, but In the event ot there 


SclMitlfie AtXMricM 

Mhoaaor When they arrived at tha Umtt ot aavifa- 
Uan to Omlth Sound lata to Aufuat, 1197, tho oondl- 
tlnaa aaeinad no tovorabU for a anooMBfnl polar daah 
that Cook dotonnlBod to mako tho auampt. la that 
voataro ha waa nndoubtedly favored by a oomblnatlon 
of fortunate cbounuuacaa Many Bhqulmanx had 
fathered on tho Oreenland ahore at Aanootok tor the 
annual boar hunt Qroai quantltlea of meat had been 
broufht In by tha buntora. Doga, too were numeroua 
Slneo food and dofa ware plentiful both prime requl* 
allaa la any polar expedition. Dr Cook promptly de- 
oldod to make aa attempt to reach the Pole. 700 milea 
dlatanb Tbo entire vlltaga of 260 people tell to and 
fitted him out, ao that before tha end of tha lent 
winter night ho waa ready to oat out and to follow 
a route of hin own ehooalBf over OMnneU Land and 
northward alonf Ita want eoeat out on tha polar sea. 

The expadlUon atarted on February i»th 1908, with 
11 men and lOS doga drawlof ll aMfoe. At the very 
outaet tho uaual hardatalpa of the Arrtio explorer were 
anaonntorod Tho eroaalnf ot BUemnere Bound waa 
accompanied by a drop In tha tharmometer to 83 deg. 
balow lero Fhhraahait Several doft were fraaen to 
doath Bventnally Land’a End waa rearhed Game 
waa plentlfnl In thla march to Land'a Bnd no Iraa 
than 101 muik oxen 7 bears and 38G haroa were 
kllM, there waa no lark of fresh meat 

At a point ISO milea from the Pole Cook acnt bark 
all hit Haqnhnaux but the two moot capable and all 
bla dofi but 38 On March 3lBt the final effort besan 
A crest stretch of open water was croemd—how Dr 
Cook doM not tell ua In bla dtapatrb Presumably he 
nasd a collapelble ranvaa boat, which ho casually In 
cludsa la the deanrlptlon ot bla outfit On March 30th 
now land waa dlacoverad la latitude 84 dec 47 min 
longitude Sd deg. 86 mla No time was lost In ex 



Its vast expaass of opm watar Foriiiutoly. h tow 
baars ware ehot and the diminished food aupply waa 
re p lenished, in July Cook croasad the Firth of Devon 
Into Jonas Sound Bventnally Capo Bparbo was 
reachad, where game was plentiful An underground 
den was dug. In which Cook and bis companions llvad 
until aunrlte of lOOO February 18th a start wia 
mnde for Annootok and the Greenland shores were 
rrached on April 16th 

Contrasting Cook's achievement wltb Peary a exploit 
of 1906 in which year Peary rvmhed latitude 87 deg. 
y min 200 nillet from the Pole we find that Peary 
started about tbrsa weeks earlier In the aeason Cook'a 
outfit waa probably Inferior to Poary s hastily pre¬ 
pared aa It waa. Peary was compelled to turn back 
becBuie of the great atrotch of open water that ton- 
fronted him Cook waa undeterred by water possibly 
because he carried with him the ranvaa boat men 
tloned 

Peary’s attempt Is partlrularly Inlereetlng hecaun 
Dr Cook atarted out with the avowe<l liileuUou of 
atoldlng some of the drawbaiks which had beset 
PMry One of these draw bar ks was the general sot of 
the floe to the eastward, with which Peary had to con 
tend Dr Cook, It Is undentood struck off to the 
westward for ths piirpoee of making allowance for 
this floe when he started on blu dlrivi noith route 

Dr Cook Is not a novice at exploration Ha was 
surgeon and ethnologist In the first Peary expedition In 
1811 92, assistant In lomninud of the Mlrauda expedl 
lion whiib ondod In disaster in 1894 surgeon and 
niilhnipologlst of tbo llelglan Aiilarctlc expedition 
whilh waa gone between tho yearn 1897 and 1899, and 
surgeon In Hie I’cary cxpodlHoii of 1801 This record 
muHl be aiuplincri liy Hu Inrhieliiii of bis feat as the 
first conquoror of Mount Mi Klnley In Alanka nlwul 
whhli there has Imen some rontniversy 


bring hatch-beama or other ehstructloni 
Id the hold, It fhclHtotag tha ploolng of 
the leg in the poeltlon required Immedl 
ntely, while In a big hatchway the possl 
bUlty of being able to sweep tha hatch 
sray to lU toll extent with the combined 
movamenta at alewlng and port tilting, 
theretir aavliig a conriderable amount of 
trimming, la a consplonoua advantage. 
The exact adjuatment of the telescopic 
leg or the height ot tbs JIh alao makaa It 
portllde to work dlfhrant aonalgninsiiU 
Of grain to the same held which are only 
separated by mats or cloths, as the depth 
at which the leg la to work can be ad 
Jutted to a nicety Aa may be Men to 
tha Illustrations, tha combination of the 
two levers and the talaaooplo leg gives 
a great rangs of action. 

Tha precise angle of the Jib la con 
trailed by means of an eleetrte wlnoh 
and wire haulliig gear, aotlug on ths 
back end of tbo Jib while the tilting of 
the port Is performed by meana of a 
screw und nut carried to a bracket near 
the trunnion pin of thu poet AH the 
oontrolllng actions are perfonnod by 
sarlea-wound motors of 4 aK P, and the 



expliircTS Vo doubt t'lsik will lsi able to 


elevator la driven by a 80 a H P motor sttaobsd to 
the turntable The direct current at 110 volts la gen¬ 
erated en board the pontoon by meana of a gak angina 
and auction gas plant driving a dynamo by beUtog. 
The deek elevator la driven from a oounterahaft to 
the eogtoe room and a chain belt as described. 

The whole anparatna Is controlled by on* man for 
whom a oaMn Is provided en the turntable. A deck¬ 
hand arnlsts to adjnrtlng the riiutea when getting the 
elevator to work, and afUrward attends to the ni» 
ties gae plant 'ne maneuvering rsqulremanta of 
the auehtae sn signaled by a man on the grain vee- 
sri'S darit who Indleatoa the exact deaired position 
ot ttw risrator, and toUows Ha epsraUoo 


tlis saareh for the North Pole, whidi began to the 
Middle AgM for the purely conmeretal purpose of 
fllfMnC a. sch pawage to the viaaltta of the OrUiat, 
and whieh coatlitoed to attract ndventorona and aol- 
eat^M «lrits long after a more dlrert ronU to the 
Jrar Mud Naa dbRCmrsd, saua to have cnlmlnstod 
III tha-xppodae e»«r, ffhwderlek A, Ooek. of Brooklyn, 
T. tr.OmA aanoiuhMd the tomaAahle reenH of 
, feb thhtdMdg tn A teiegid^ dtopateb eeu on An- 
ItstoMh Adto am Bhritohd lileade, where be stopped 


' t]^n|hkto-<«*i^hei«Httapn9lidaeyrt 
at pf ehpkV^^kHh. Jtpte ois he brt UtUe donU ot 
grert trilifhi|i>JI^ KesvtowjOipartoMe In Arrtle 
e^tatoffeB Mdd Ha- h i dm » rted g >il Wr^KHty nre eon- 
oeM tfm hr theeg m w* diapsoed 

N miNhil hit arrinal «t QtijiaWitg.. - 

MHtoe tn higto hesM 


plerlng tbo new country This was the loat land that 
Cook traversed. Theroafter hia course lay on the 
froiea polar lea. 

The same which hod prevlonsly been so plentiful 
waa conspicuously absent Bven mlrroacopln life could 
sot ba found. Curtoudy enough, the eurtace of the 
loo pooh opposed fewer obstacles than at the outset 
cm the other hand, violent winds hampered him On 
tbs night of April 1st, 1908 the ann uppeared at mid 
night over the northern Ice The next day found 
Cook at latitude 86 deg. 86 min and longitude 94 
deg 8 min In other words, he bad covered about 
100 milaa in nlno days and wan 200 miles fran the 
Pola. 

Dog after dog was killed to supply the other aul 
mala with food as well as Oooh and hta compaolons 
On April 14(h latitude 88 deg 21 min and longitude 
6B deg. 68 min. waa reached The pole was 100 miles 
away The bw rtretcbea ot open water were covered 
with young Ice. so that ao dilBoulty was encountered 
la oroastog them. 

On April list the first eorrerted altitude of the sun 
gave 89 deg. 69 mto 46 see. The Pole was ouly a few 
milea dlrtauL The maining 14 seconds were covered 
by April Slat, 1108, «n wbleh day Took plantod the 
Amerloan flag at the North Vole, of rather on a shitt¬ 
ing bed of Ice which waa then at the North Pble 

Cook romalned at tho Polo tor'two days On tha 
tSni he storied beck Kc<q>tog his conrwi well to the 
southwest, to order to allow tor the easterly diitt, 
ho eovarod conridentole dtoUoce daring the llrit few 
daym Food Wasaa ao scarce that tor a time It 
seemad qnesttoaaUe whotbw Cook and bis eompan- 
tons wouW not perish by rianmtlon. Cloudy weather 
an todbatton at approaching summer ■■ wdl ah vlo- 
leatAbs made his Jonrmy southward dlMruH. Bvm 
toaf^ bo roadbid (hBwa Prince Ourtav Ses, with 


Olid ninrh lo onr want knnwlndge on tlipw points 
Tho Nornomen prubahly aeri- the first Vliimiainns to 
visit thn Arctic rcRlons and (.recnlanil Die strug 
gleo to find a short nit lo ths rlilica of ihn f'ar East 
vers more pnsliiitlvi- of iidvcnturcB iintl loss of Hfc 
than the latter-ilay dashis for Hie Pole Perhaps tho 
earliest of silentlfli i-xplurers wes 8lr IIukIi Wtllough 
by who tailed In IIM for the search and itlscovery 
n 1 Dorthem parts of the world " Ho discovered Nova 
Bembla, hut slarveil with most of bla men In Upland 
on the return voyage 
The following rxplorora eniulatcsl him 

Deg Min 


ir.88— John Davis England ship 72 12 

ir>94—William Harsnts Holland ship 77 20 

1607—Henry Hudson Kiiglaiiil ship 80 23 

1616—William Hsfflu England ship 77 46 

1771—J (' I’hippe England ship 80 48 


1806—William 8 Scoreeby England ship 81 30 

1827—W A Parry English sindgo 82 46 

1862—E A Iiigli field England, ahlp 78 21 

1664—K K Kane American ilodgu 80 10 

1868—K Kolrieway Germany chip 81 6 

1870— T K Hall American ship 82 11 

1871— C Weyprcchte Austrian sledge 82 6 

1876—G 8 Nares. England sledge 81 20 

l879~Oeorgo De Ung American ship 77 16 

1881—A W Oreely American sledge 81 24 

l894--r' F Jackson Englud, sledge 81 20 

1896— F Nansen Norway sledge 83 14 

1897— W Wellman American, aledge 81 35 

1897—Duke of Abruxxl Italy, aledge .. 86 33 

1901—Baldwin Blegler, American sledge 81 46 

tool— a E Peary AmerUan, aledge 84 17 

1803—Elegler-Flala Amerlcae, Sledge 82 

iCor.-R K. Peary American sledge 87 6 

1008—Dr Cook, American sledge 


The pole 
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If Abraham Lincoln Lived To-day 
He Would be a Reader of 
“Success Magazine” 


Be c amg It for what he wrought for, 
and irtrives for what he fought for—eman- 
chMtfon, beedcmi—the huger emancipation 
of the mind, the freedom that ccmies hy 
knowlec^ the truth. 

We know the homes to which Success 
Magazine * is welcomed We know the classes 
of people, and the kind of people who read it 
people of pronounced patriotism not the pa 
tnotism of the pohnaan but the patnotum 
that IB pure love of country—passionate rever 
ence for the country's far flung flag 

You can understand from this that Success 
Magazme is different, rmdiceUjr diffoent, from 
other magazines It is different as I incoln was 
different from other men It is different m 
aims, ideals and purpose It mutes to optimum 
high thmking and pure living It makes ap- 
pe^ to the men and women who are the back 
bone of the nation the stalwart Amencans who 
without the mflexible Puntan ngidity preserve 
the Puntan mtegnty which was the foundation 
of tbe Repubhc s greatness 

Radically Diffwent 
Adverthing 

There Is axiother way In which **Suc- 
cess Magazine*’ 0 different, radically 
different—hs adverttsing pages are edited 
to keep pace with Its literary and moral 
ideals. 

Thu means that every month there » a 
sacr}fict «f thousands of dollars to keep the ad 
vertumg pages above suspiaon, by excludmg 
permaous advertisementa and admitting only 
advertisements of rehable goods honorably pre¬ 
sented and honestly sold 


Thu explauu why Success Maganne is 
able to gu trant e tts adi erttsem nts to every sul 
senber of record—o\er 200 000—and protects 
these subhcnbers from loss by any advertisemtnt 
appearing in its columns It explains why 
Success M igazme advertisers get returns 
which in proportion to circulabon are not 
approximated by iny otlier pubhcation 

Why YOU Need 
**Succe»8 Magazine” 

The greater your success m creating 
a happy American home, the greater your 
need of the stimulating, upliftmg mflu- 
ence of ’’Success Magazme ” 

It deals with the work and play the joys 
and sorrows of Amencan men and women—m 
the h me the community the nation It \ 
the magayme that clipped Speaker Cannon s 
wings thit hrst expo^ the indecent sta^c 
that ran the hnancial fakirs intt the cyclone 
cellars that is stirnng the Church U look ur 
rehgi ms problems in the face that maw rd 
reflects the all important interesting sides f 
American life It prints the frankest strongest 
articles and the liveliest hction 

It gives 'll] the signiflcant news of the 
world each month picked into a nutshell f r 
quick easy reading It prints mcnthly i 
chuckling bubblmg page of short funn> 
stones verses and anecdotes for which it pijs 
ten cents a word to contributors to you It 
carefully idvises men and women in the tick 
lish matter of investing their savings 

It pnnts monthly Onson Swett Marden s 
talks on character building men and women 
building He wntes for no other magazine 


GET THE OCTOBER NUMBER OF 

Success Magazine 

It IS the biggMk ami bast msgssme m the history of magazme-malang The opemng chapters 
ef Le Rey Seetfs great serial, **The Sheers of Destiny,” eppeer in dus number a strong, fascinating 
sAwy of love, mtngue end danng diet baa no equal m recent fiction From cover to cover 
flhe Oateber annnbar of "Soeeeaa Magaatne” overflows with the best die human bnm can 
Salwpaas la Ularatiire, aoance and art 

Sueceas Magazme, 29-31 East 22d Street, New York 



On Sale 
September 18th 


On Sale 
Sapteadier 18tb 
























































































































190 

SCICNTiriC AMERICAN 



MVNN * CO. Ino., > EAlon and PiwprMon 



niiJIS TU BVimCHTBBla. 

OMoopir.oMroH fortMUalMBtHHorllukg |i.« 

<>M oow, OM jTMt, lor Cuada in 

Ooteopr OMrimr,UMiijronlgaaoumo/,i)eiugfmp»ld,mti 4J0 
TM* HtlKKT/riL AMOUtAJt PVBLICATIUSa. 
HolMtIlc AmvUu (MaUlahad UM) 11.00 a jma 

IMaUlcAmarkaaeuppMaiiu (<ataWlilMd1>n». , 100 

HctMiaii iMrtca bviliv UUloa (wahtaaM IRH). lOo “ 

Tkc nimhliiaa ■aboarlpibn nua aoa labo id foraica oooiiuta, laaM 


iBf oau la. Kill be larnlabnl opn appUeailoa. 

Haalt bj poatal or axima moiiaT order, or hj buk druli or efenik. 



NKW YORK 8ATURDAY SBPTIilMBRR 18lh, 1»0# 



BOROB TO WHOM ROXOB It BUS 

Within the Iwl two ««eki innouncenwnt hu been 
ninde ot one of the moat romantic and tntereatini 
Bi hlevementa connei ted with the hlitory of exploration 
ainte the day or Columbua The announcement of the 
diBcovery of the North Pole wax one which drad the 
luiacluatlon of the moat torpid and atlmulated the 
aiithuilaan not only of icIenUflo men, but the whole 
clxillied world 

The knowledfe that thia eloelre foal, which haa 
hnflied the energleB of man for ao many aeneratloiia 
bad at laet been reached naturally led to unireraal 
rejolelnaa and raoch national pride. 

Within a few dayi the annooncement of thIa dla- 
ccrery wax followed fay nmri that another American 
explorer had reachod the eame loal 

Thia natural feelinc of exultation wna. howerer, 
quickly dimmed by the crltUleme and accneatlona 
which followeil the drat cable diepatchee which made 
It patent to all that the i lalm of one of the explorera 
waa to he dlaputed by hie rival and that the public 
wni to be treated to a Ions drawn-out and Ureaome 
controverey 

It la unfortunate that the dally preaa. In Ita eager 
iieea tor newa Uema and for copy controveratal and 
■enntlonal In character, ahould have aelxed upon tbeeo 
exceptional circumetancea, with a view of fomenting 
B bad feellDg which waa regrotted by all and that In 
many caaea. It ahould have taken ildei, not with the 
view no much of ranching the truth aa to hacome 
partiaane In n controverey, with a view of etimulating 
circulation and private gain Thia deplorable attitude 
ti not condned to thia country, an the eame joumalletlc 
polliT li noticeable In the foreign preee. Thle le a 
mere condition of the tlmen. 

The truth In regard to both Uieaa explomtlonn muet 
and will be known. Honor moat be given where it 
belonga. 

It la n aomewhU unuaual precedent to doubt the 
atatements of dlacoverara, eapeclally when they bad 
been connected with any partlcnlar line of axplora- 
tion for e period of many yenra. It la moat fortonats, 
howerer, that the two pertlaa to the eontroveny 
ahould both ba Americana, and that there li ao danger 
of the dispute aMumlng an Intamntlonnl aspect 

Those who ar« In n position to judge of theae mat 
tore—the eclentlBc men who have Interviewed the ex 
plorera—ere many of them of the wlnton, at the time 
wc ore going to preaa that tha d«crlptl«m of the 
exploration of Commander Peary tends to oondrm the 
condltione as described by Dr Cook 

or all delds of human endeavor, there Is none to 
which the world has been ready to aooord greater re- 
q)eot ttadn that of geographical reaaaroh, and, becanea 
of tha multiplied dangera and hardahtps of Arctle 
travel, the men wbo have pushed out Ihrtheat In the 
Qiiset vf the North Pole have been anpactally favored 
with national attention and mnniolpal hoaem. 

With a unanimity out of all propottlon to the ro- 
■ulta to be obtalnod It has come to bo fOM^nlxed that 
the most valued prixn of the tear that remalnod to be 
won by the explorer was roaerved for him who should 
lint aet bla foot upon that point which forma thn 
northern oxtremlty of the earth'a nils. With the slow 
passage of tho centuries, each bearing away Ita roll 
of man who have ncriflced their Uvea In the etfbrt 
to aolva the naereta that He within tha Arctlo Olrrle. 
the quest for the North Pole had come to take on 
laoreoTSr, a earlain ooler of remaneo which datraeted 
BOthlilf Tron ita dignity as a sarloiu actantUlo prob- 


lem. and Um nt 

connge and iMhM«a'|iai^aM#(|iia iwn imafea* 

Uieaa oaotartaa gt^pakr axp l a lwU efe ^^aannd 
plaea both UM |Mn «sd thoir mtuiUA myaw n vwdf 
hlfh plana of hnOsaa racard. 

Tbarefora wa |aok npw It aa moat raglnttabta that 
tha alffloft BimiiltaMeiH ansoapoama&t bar two AwaiV 
can exploren thiat thay bad raaebad tha NarU P«da 
ahiipld havo aat oh foot an ondlgBlAad oentrovany 
of world wide notorlaty POr ban vfa hayo no msra 
dUfaraaoa of opiatoa batween two privata indlvIdnaU. 
Ona of tha dlspntaata, at least, by vlrtna of tha tb«t 
of Ua baaring a high ocBunlaalon In hla oanntiy** ****■ 
lea, and anch of tham as having bat recantly plaatad 
tha flag of hit oonntry at tha vary paak of tha world, 
mnat naoaaaarity spank and act aa n dIetInguUhed 
r op reew i tallve for the time being, of bis naUve land 
Whatever of dlaappolntmant, or of ftneled or actnal 
wrong, may bnve been felt by the sender of that aocua- 
tng dispatch from Labrador, nonaldantlM of tha dl» 
fiUy of tha navy and tba nation ahoald hnvo aSnM hla 
ttpa. 

BSMBT OP TU CHBP OP OBDIABOB. 

Por the average civilian, tha moat IntanMng Mo¬ 
tion of tha lost report of tha CMsf of OrflnanOa of tha 
Unltad Btataa army will be that which daala vrlth tba 
now 14 Inch gun. whlob tor tha future will ooutitnte 
tha principal weapon In our tchame of ooait detanaa. 
Of the live guna of this type provided for by Coogrem, 
four are to ba built of conomitric cyltndan nwnbled 
by shrlnkego In noeordnace with the eyetem bentotore 
la nee, and the fifth In to be of the wlro-wonnd typa- 
Tbe manufacture of two built-up and one wlro-wonnd 
gun t) well under way. and the cenotructlon of the 
other two built up guns will be undertaken as soon aa 
the forginga can be procured 

The motive for the desicn of the It-lnch gttn was 
the dealre to produce a weaiion that would not ba iqb- 
jecl to the deatrucUve erosion Of the bore that ehnrao- 
tcrixee the present 13-Inch guns of high velocity, whloh 
la 10 severe that the 12 Inch piece, with n mnxgle veloc* 
ity of about 2,1100 feet per second in ao badly worn 
away In the rifling after firing teas than 100 rounds 
that the proleetite falls to Ute on the rifling and leaves 
the muxale of the gun with OMundent apeed of rotn- 
tloD Aa a consequence the axle of tha projaoUla talle 
to remsin true to tha line of flight, or trajectory, nod 
the projectile ItMlf begtna to turn end ever end and 
taite to atrike the target head on. The rapid wear of 
tho Interior of the bore la auppoaed to bo due to the 
e^tremoly high temperature which aceompaniM the 
high powder prenaurea that are necexeary to give high 
velocity Blnee tbs striking energy of a pcoJectUe la 
equal to tha product of ita weight and tba aquara of 
Its velocity. It le poealble. by Inoreaalng the weight 
of the projectile, to dacrcasa the velocity without a low 
of ntrlking energy Thle In what haa- been done In the 
case of the 14-lnnb gun, which as compared with the 
t2-lnch gun firing s I.OOtbpound abell at flADO feet per 
■econd, w|]| lire n 1,600-poand ehelt at about 2100 feet 
per aecond and wftb a much lower powder preHuro 
and temperature. The decrease In the erosion la ex 
pected to give tha 14 Inch gun more than double the 
accuracy Ufa of the IS-Incb gun. 

The report tells ua that In tha dmign of tha 14-(nrh 
gun the question haa arisen ns to which Of the two 
methods of conatmollon glvea tha toniar Ufa to tha 
gun, tba uas of n relatively large or of a ralativaly 
imall powder chamber and propelling cbnTge Under 
the former oet of condltione the maximum preoanro 
correapondlng to tbo preacribed muiala velocity will 
ba eppreoiBbly laaa than under tbe latter omdltkini, 
but tbe powder charge wlU be oorreepondlngly greater, 
and experience bns Indicated that eroslM la altoted 
not only by tba maximum prawure of tho powder gaaeo 
bat alao by tba weight of tho propelling chargn In 
guns of the eame caliber. To determine vfbich methofl 
to follow, taste have been made of two 2.5 Inoh gona, 
whoso halllalic data are exactly atmilar to tbom pr» 
poaed fOr tha Id-Inch guns. In acaordauca with tha two 
oyatema above described TbeM Hringa wUl be con- 
tIoiMd until it hna been daflnltdy neoeitnlned under 
whieb of the two Mia Of oondlUona tba aeonraor life 
of tba gun la tha iMger 



SLWJsraa 

tMn •( Onr HtalMeeO 
pflrhtnrwflt ObMtBaHdB; 

Icag aotlaua factor' Bant la 
tat. tha aohitliRi of wMoh kraiMl‘witflip ■ 
tha rieiMat prtnaa la alt fho 
naval inyanfloML , - „ i /.Tf , 

Baparimanta hava baaa earriofl on ^ 
trf attanding tha aequratiy Ufa of flnin^ hT 
of a routing band on tha ^oJaatlBi^- ji qfla li jl W a W 
wtdar tun Uint now amployol ^ gapw Mar'tkfl'.. 
raport that tto ordtmneo axpartb aflppal ^ ' 

band will Uar^ tuurs baUar itHfObm n|^ 
tlla whan tU ftfllag la wort, thBt> flMB dfl, M 
antldpata that It Win praveat onatefl, 

Tbe SomTinO Anatcag hag fpr aaUf Jfa^ 
of tU i^inton that aroaton hi largi^ddfl to 
lug affect of Uw rtirt of guM afc «JA rtlMSf H|t 
the projaeUla, apd that U, thU ware piovahtad hh» 
more p^sot obUratlon, op dMlpg «pt of id 
atkea batwaan tha ahril and the gab, tha aNaUU w^|^ 
te ^tly. If not aUogmher, aUmlnntid. AMfoaih fha 
report makes no menUon of tho hot, wfl ni(ldi#ifaiWt ' 
that axpOTlments with a new form Of riflinfl hnad att- 
Ing in ceojuneUon with n pneUnfl nntartntgt tho hau^^ 
of tU aUll, Uva shewn moat aaeOnragliv rtnltdr 
Ttgardlng whlek wa hope to ^va tuther fakfqniatlOB 


m omnoamoB off vn wbb Atvomifltfl, 

The oampoalUon of tha air at grant MUtadeg hgn 
long nttraotad the Inkerant of mateordOfflata. In tho 
earliest adoanaleoa of unnUonad ragtatorlng baUqqw 
twebm or fourteen yann ago, attampu ware made te 
aeonra apeclmeu of air ftom Uta nppar atraU at Bio 
atmoaphom In ona esM half a flalloa nt air wpa 
thus cnlleatad Its analytfa libowad a oimMattlon 
Identical with that of air near tU aoBK^iatfaca. 
Tha eyatam of monthly aaconslana which wu sahnw 
quenUy hotltutad rstmlod tho usutrluMa 
enon of lU “pannanant InVaralon layer ” Tha dUqlBW- 
Uon of tamporatoTo with UeraaM of riovatlon, which 
WM obMrvad at all lower lavalik wag found to oaoM at 
a height of ahtmt Ih.OQO metara (M,0M taat), above 
wbleb lavsl Uo lamperatniw was fband to rtaa, anglitly 
but ragnlarlr, with IncrMao of olavaUan. This upper 
warm stratum has been found aVarywhora, In Uw 
troplent and Umpemto ion«^ near tha Arptlo rieda, 
and over th* Atlantic Ocean. 

Tha dtacoVary of this sinaular raveraal of tha t«fK 
PfTstnio gradient anggaatad n poMlIfla dlffenBca 
tba oompoalUon of the atmosphere M high and hnr 
Irrals. Tha ffranch motaorologlat Tahmeranc da 
Sort, althoogh U did not ahara tlfla optnloa, UBda^ 
took an exporimenUI laveaUgatlm of tha sah}^ 
auipended from a aoundlng hnlloOn a. glam tnba eUwad 
at both ends and with ona and drawn ont to »ffu 
point, which waa aealad U a floma sRer tU Ute had 
bean completely emptied of nlr At n oerUIn hdght 
an alectrlonlly driven hammer brote off the ttfla’aml 
of tbe Ube and admitted nlr. The Ube was *h«q 
ecalad again by tha heating of n ptattaUm Wtra hr 
current from n amnll etomga bnUery The alectrlehl 
conUeU nqhlied to afloot theu opantlofla ware made 
cltbar by tba bartmatar at a prMCribod alaVatloii or 
by tba dockwoPk of tho motoorograph. Tta gtam Ute 
waa anapondod U a dUtanM bdow the hoHnoa whjiit 
provantad tha antmaoa of a tnoa of oaedplng hydrofl O n. 

in this way aparimana of air wets noOaetafl at virl- 
ooa balghU Ut Jnly, 1907 Another OMm of ttpavt. 
meats waa aimda oi the AtianUa Ooann Bom ffia^ 
'■Oterta,'' tat the ealt contntaad In the atn air mflda 
tba alaetricnl ooaf^ dnraUnbla. 

The apaeteeu otflleotad ware Uo Mull tor oNOany 
chfmlca] aMlyMg bat thny wdo tmtad, hgr flpaeifll' 
tncthoda, tor argon, neon, and halWm. -Alrfln gad nSae^ 
wars found nt all halghta, from AOM td 
Tto dwractarMe yoTlow Una iff halUttL qipMMdU' 

tte apartrum of inoaf of the rtartfltatag, M fldtMM at' 

hoUnm wia fOupd at thehlghyrtUut ► 


A naw f-lnch, wtrowmppad rifle, wttk halUatIca 
Idanttcal with the flUeb rifle of tha rnodri «f 12>7. la 
to to bnUt U which tte UM ^ » nparior miatitr of 
eteal In tbo Ute gad tho iubatltntton of n wlrg envoU 
opa for the gtsai 'will not only gtantly tncraua 
tha elastlo atron^ gf the gun bat wUl redtma tha 
weight ateot Bf par nant and wM scmawlMt radnea the 
cent A naw dMgn far n ll-Uch wlto^wrappafl mo^ 
Ur, of the aama pewflr hot watghtag U par cut lem 
than tha I24neh mortgra new In ottr IqiilSeaittans, 
haa recently taan oomplatad. Tlia qnaattia of areskia 
i« tbo moat sartonn gng ^natrtetiag tha Bodrta* Ord¬ 
nance. Sttenalva Uffw witb tha 0.2e.canbar rlfla hiva 
ihown vary olagriy tiu|t the anoion. la thru op tonf 
times as Pnpfd' with fl ^PopsIUng tea^ at flltro- 
fllyesrte powder U'dltt'wtteoC nltpomllfti^ pertdat,' 
and that ttetaartrti^hlflh'teiggMttdifllU do with 


ffW tte ymr iflu ttert 19 -hgUg wpflW 

eggtenger ^ tha pcAWcattoa'of 
ortncanHflg tlm aiaiacghu liUte of A 

uu the fteSttrio^ 

A eammitite hgg tefh. 
nation of the Biqrnl Aendamy Of IH-glnig 
g«4 RU uffug uaaaflPM'upqjWieriSjkSB 

akUh than fa ia.ha 9ptatad i 

at Tflrih, to wuek id^ hh wte 

ofntflM Ah 


eoUtrooUw «r 
h aiUta> ot wUoh 

hMw VVWMOini 

W K"f*“ •* ^ "*»» Mw*" l»ollt to the riuM 
<«« tteHA ««tr 0 L Leder ot the Dvtck nmrr and 
lMtk«l»t ««« IW the andaon-miton OtMm- 
Mac TKted it the Brookljm navr wd 
tbdildtiwiNll^wnotMiofaeer ■ J Bandun.eoMnio- 
tdr 19 ^ rop^ Mrr who boUtlMV 
tHytWfrXto**** dertrojrer “flawr” baltt by the 
ai<|( Iron Works ot Bath, Mo for the n S utt, has 
rwimfllr okWblstod the flrat ot W ^ttdal acceptanoe 
trtdbl omr tba ofhosiirod knot ooqrae off Rockland, lie 
tiw JlMrack of ho: flT« t«p«paod nuM wu It? kiMU, 

wbOe odk m was made la l minute 414 /e Hconda or 
dt ll^idtooC Sdf mllm an hodr The latter la nearly 
thro* hnob fniar than the bMt oiMed ot any boat in 


lloateM»Ben*OberIand alectrhi ralhray In 
•wUnrland has tnotallad automatlo lataa at Us grade 
otfimtnae When Um bow trolley ot the ear eomeo In 
oootaet with an aoxUlary wire ran rlosa and paraUel 
to the main trolley wlre^ the enrrent peeaei throngh 
the anilHary and operates a motor mounted on brack 
eta on the Iron gate poet twinging down the gats and 
at the mune ttana u^ung lampa and rlngtng a helL 
When the rer baa paaaed the gate antomatJcaJIlr re 
tnna to the vertloal poeltton 
the Vaaamn Oenal authortilee here an>rored the 
jwrtbaee of a M Inch pipe-luie eutlon dndge made to 
order for nao ebowhere by the Blllrott barhlne Com 
pany or Daldmon hot never need Thia la expected 
to to to nee before the end of tbe preaent year oo the 
hydnanttc IHl for tbe Oatnn dam making the fourth 
•netlon dredger engaged In that work while a fifth 
«UI probably be added next year When the dam li 
nearly complete aoma of the dredgra will be reoMred 
to the central dlvlalon aa the water In aatno Lake 
rlaea enlBrlenUy to permit dredging It la ectimaiad 
that aome 4 000 000 tana of matrrlal can ba more oco- 
ntimlinUy removed than tqr ateam ahovela 
■soap* tor a few abort dlatancea touting 117 milea 
automatic block olgnala now extend from the Atlantic 
to the Fscifk 0<aan According to the Railroad Age 
OaMtte of the dlatanaa nnproterted by this ayatem 
Mi4 miles on toe flouthern Fadfic In the Sierra Ne¬ 
vada Moontalna usna tbe electric train etaff The 
next longvet gap lO milea in length ownra where a 
ehanga of line is eboul to be made The remaining 
gapa are due to hrldgea end pointa where changea are 
to prograaa. The line tbua operated by toe block 
■ys^ extende from Jersay CUy on toe AUauttc to 
Oakland on too Pacific over a total diotance of S S4S 
mUon and K tochidca the Lehigh Yalley Railway to 
BofUalo too Lake Shore t Ktehigan Southern to Cbl 
eago, the Chicago * Northwaatern to Cooncll BloflW 
tha Onion Farlflc Railway to Ogden and the Sontoern 
Fadfic Railway to Oakland. 

B wary remerkable demonitcation of the poaathlliUes 
of prodocer gas engloea for mall beata requiring lem 
than 600 bone-power haa recenUy hem made by Hr 
n L Aldrich In a boat built (or tha purpeae toe reautta 
bali« ddaodhed to toternatlona] Ifarlne Englnearlng 
tor Augnat The boat la 40 feet long ovar all 8 feat 
beam and S 6 feat mean draft and !■ driven by a four- 
cyRnder touredroke oyile engine of 86 horWHMwer 
and esn eoeer betwera MO and lOO mlM at an averaga 
speed of 4 to 8 milea an boar on one ton of pea antbra 
^ IBito a plant lin ba eonyenlently and aataly In 
atalled on eonatwlaa aoboondTa to too htmber and ooal 
togdw dabing and oyeter boats and toe like and In 
nddltthn to the greater aaraty with anthradto St f4 
h ton ocat of epnatloa ie about onMento that ot a 
tmtltts angtoa of eqqltalent power with gaaoltne at 16 
OMt* gf^dM 


A t«aW torry aarvlot batwean Bernnits in Oermany 
add TtoOeborg to Sweden bra recently been opraed 
ehoMptoS tiAiw aeiwis 88 milea of open sad by mean 
of ifUdh tohmgh (rate gerrlre fram Barlln to Stock 
hdtto It Bow pnoribto The tonarbeals two td which 
nMAWBsd tbs Oonagn gongruvrat Md ^ by too 
dlSNidto^ tftoto BAByaya ar* skpstter to iriso, spowl 
raA diiitoWmslUftoin to any to tbd xtorW and carry • 
ktiteiiC gMtt epM tot t«ro panfM tnufta, the 

IB Agtotort tobtoWto ^ 'Krab 1» Sbaest nd tUa 

brM«* to fMTtdbd, to* (bto MMc tocBo tost to 
tM msvafto sad tWito a beto to to!to» to^ 
Mat, to tomm^aisunto of Whoa 

mn to* on too tojko ^ 

•totoi ahKddto iltor w-iMiSWwtolliitoi *r 

'».4toiwtotoa PwototogJpiOtolltWdtobtotoagUmto 
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ffnawramMoa by a wlielaao Ulophaao. too lavontUm 
of two Uoutenants of too Frenth navy Is raU to have 
bora carrtod on faotween roulon and Port Vandno, a 
dtstance ot iSi mlira 

Tho etsotde preeora Iran nMlter at Hereuld on the 
Pitt River bra recently delivered a carload ot pig 
Iron, pradneed by toe electric praceae at 886 a ton— 
obe^ tban U could ba bonght at Udawatar I* to 
praaonaced to be of the flneat quality tor crating pur 

Tha slaetato power station of the governmeDt bnlld 
ton at Washington to nearing lompletlon It to 
kwated In Oardeld Park nrar the Capitol and con 
neetod with tha leglalaUve bundlngs by 7000 feet ot 
tnnnato thraugh which cablaa and iteam pipes rua 
Tha tunneto are large enough for a man to walk 
through comfortably ao that breaks and other 
troutoea can ba quickly located and repaired 

A IreneAiimii wra ehorU'lronlted by lightning dur 
lug a terrific eiorm at the vlltoge ot Olginata near 
Leoeo In northmw Itely on Augnet llto euhtoctlng 
the lowpreaanre dtolritmtitm ayetetn to a voltage ot 
7 000 Attempts to awitch off the current by tbe reel 
denta stormed by tha biowlog of fneee caused the 
death of aeveral peraona and a number of serlona 
borne 

At the Wlaolpeg meeting at the Hrltlih Aaeoclatlon 
for the Advancement of Science a model woe exhibited 
by Mr S H Schneider which he ilalma will ravolu 
ttontoa tha generation ot electricity It coneleU of a 
coltopalble airtight box which when closed elnka In 
water by Ito own weight On reaching tha bottom It 
to eipended by a magnet wbM being lighter than 
the water dtoplaced It rieee to tbe surface where It 
again folds up and tinke The Inventor states that a 
full elead generator * welghtBg 800 000 pounds and 
dtoptocing 10 000 cable feet wonid generate BO 000 
hone power at prartically no coat of operation 

Meo tito -ceg ssetonMa In Berlin arc snbjertod to 
tfaraa weaka training coniprlslng SO hours in the claae- 
room and 40 on tbe care In each week The toune 
comprtoea the nenal practice on a dummy pisiform 
and study of every detail of car equipment aa well 
M aufilcleut Instruction in overbesd aud track equip¬ 
ment to enable <be motorman Intelligently to report 
accidents After toe recruit bra completed the luuna 
be must pass aeparate examtnallona by the nr engl 
near and toe diatrict tralBc tiispcrtor Candidatee re 
celva half pay during instruction but to cover I he 
cost ot training each must deposit |IS which Is rc 
funded In full after one year s employment 

Jadgmani baa Jnat been rendered In two anita of 
tha Union Carbide (mnpany against Ihe American 
Carbide Company for Infringemenle of tbe Wlllaon 
product patent ot 1891 and process patent of 1896 
Tbe patents are upheld as valid but no Intringonent 
to (onnd Bines tbe defendant company to exculpated 
of InfrIugement partly on toe ground that It manu 
fArtnrw carbide by meant of what to atriclly a reatot 
ante furnace and not an arc and the lomplalnant 
company haa also long reUnqulebed the an for reelat 
oiioe beating of the carbide materlala It will be In 
terratlng to we what further etapa are token by the 
totter 

Tha eooacmioel Importance of maintaining nnlform 
load tec tor to well ahown by comparleon of the rer 
orde of tbe Appleton Minn Biectnc Company for Iasi 
year and tor 180$ prior to the inatolUtion ot storage 
hattortoa. In the latter part of 1806 U was fonnd de- 
alrabte to maintain a S4 hour aervlre bat coat of con 
ttonone operation of toe gwierating unit appeared to 
be twohibltlve Chloride ecrumutotore were therefore 
Inetalled to etora tbe tuiplue power when tbe plant 
wra ran at maxlmnm eapaoity during the night and 
crpable ot giving out a third of that maximum for 
eight houre daring toe day Tbe grara recelpta of tbe 
contpany Increasad by 14 per cent In toe following 
year In apita of which the foal ronaumptlon for 1806 
wu actnally leas than for 1906 and making due allow 
anea for Intereet and depreciation tho net return on 
the storage baUary InveatmeBt wu 14 per eent 

TIM dtoqr' nf m traveler tram New York to Chicago 
by IntorUrbog tiraltay * Unra pnbliebed In tbe Blactilc 
Batlwra Journal of Angust 88tb abowa that the llmito 
ttoa of etaotricMiBr llnea to ciUea end eubnrbea di» 
trietotta thing of the peat and that emb ayateme are 
BO lo^r inctalledlto eupply purely local needa or t* 
feed taUwoys The Aral tl6 miles woe covered net 
Strictly apeaklng on a iroUey car sltbon^ moat of 
it conld havo boan, hot by Ihe electrified New York 
dratral BotlMd to Hudion N T as a mattor of 
oenwatonce Tkanos to Ohtcago all but 78 ot the 1141 
pOm wra trayStod « trolley llnee to a running time 
Of 4S hsor* and fM mtentes at a ooet ot 818 67 Tha 
gqtoor deserntoa Us Jonniey u moat pleosaat and 
eoBrtBVtoUM, rtraSOnf mnny attrarUve parto ot the 
eonnttr unstm bF toe steam railway trawalera and 
to rapMit tba trip finding to«l lbs rannlng 
^ be toAHad bp «w M bousi 
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Oeib e rt haa studied the dtsturfasnera of reeptr atlO O 
of varlona anliiiBls confined In an atmoapbon to 
which acetylene wes aiibetltnted tor nitrogen the mix¬ 
ture (ontstoiitg 71 vnlumsn ot acetylene and 81 vob 
umoi of oxygen A pigeon died to 30 mlnutee a rab¬ 
bit to 40 mlnutoa while no effect was producod on a 
lortoiae The reralratlon of frogs was arreatod but 
whoi tbe asphyxiated frogs were brought Into the open 
air they soon recovered heir normal conclltlon It 
appears train these experiments that a etykne la far 
lass poisonous than carbon monoxide but It tooold be 
remembered that poisonous gasea act very differently 
on different anlmale 

In a reoeat nnmber of Ihe Scotllih aeograptaleal 
Magiuliie a lalni la mede on bc-hnlf of the Brltlah 
government to flin Island gioupa ut Bouth OcKcrgla 
Scuth Orkney Boulh Bhclland SoutI Saociwicb and 
Oiuhnm lamri a1 In that pail if Ihe Aiilai tic ion 
tliient nearest lu Anicrl a Tlivss Islands aic dt lared 
ti be a ilependeni v of the I elk land lalanls Here¬ 
after no whalers will be allowed to fish In tboae 
cnaatal waters ni lo make use of the harbors wltli 
ont buying an annual license st the Falkland islands 
This Is Ihe first serious atlempi to toko puaseralon of 
any lensldc ruble Anton Hi area 7 lie Anton th conn 
try Ih now the sene of a huge nvlvliig whaling 
tiode 

Tins la a eurleus fieak at Hu earth a poles and whoa 
Dr (ook Bays that he reached there at 7 oiloLk In the 
morning of lueeday April 21ft 1908 his statement Is 
wllhout certain meaning Presumably he tarried 
Greenwich time In which tables foi navigation are 
calculdel Bo nt the time of his discovery It was 
8 In the morning nt New York As this meildlan runs 
to the North 1 oin as well on that of ( reeiiwlch Its time 
also applies So docs the time of every other marl 
dlan and In coisiiiin c at the same Instant H was 
also 7 ocio k Mni day afternoon aid every hour min 
ite and sec on I In between until 7 at lock rneaday 
aftornoon At I )th the Noitb and the Bouth Pole It la 
always Iwo days at 11 i and every day laals for forty 
eight hours 

TBe obaervad a t deration ot the mean motion of 
Fnekes couinl was al first atirlbuled to the effect of a 
misting medium lut subsequent chnngeu In the can 
et t motion have made this hypulheels untenable Prof 
HOLkenberg has male a preliminary rtwearth which 
Appears to Indicate that ihe observed hanges may be 
piodnced by the action of dense awarms of large mets- 
01 s Blelas timet Is known to have bcceu affected by a 
■warm or currwit of meteors whi h doubibas c-iuaed 
the division of the com t Into two parts In 1606 
rharller published an elaboioti InveslIgBlIan of the ac 
celnratlons of Ihe mollonw of comets which Is In har 
tt ony with Haikenherg s theory Hoc ksnherg promises 
soon to apply Charllera results to the motion ot 
Inikes comet 

A CtonaaB Inventor Otto NI olal claims to have In 
vmtid a new method of -v-aldlng alumli lum using a 
s| ec lally prepare I metal i aile with dlffiicit Ingredl 
ei Is At a certiln host thiie Is formed a mixture of 
aluminium oxide and the paste which gives rise to a 
chemiral compel id whose nature la not vet deter¬ 
mined Kxcellnil welding is obtained tor the metal 
or nearly all ot Us alloys without nny special preran- 
ttona kor aluminium ironres anch ns ore used for 
German torpedo maniifc lure which cinlain 90 per 
cent copper and 1U per lit aluminium II Is required 
to add Biely divided aluminium powder to the peats 
TIiIb latter miiet l« used in all cuiea In presence of a 
giFBt excess nf the nielal so aa to form Ihe abova- 
mrntlonod lompoui d to secure the proper welding 
He also solders nliimiiilnm lo other metals su h as cop¬ 
per lion nlikel etc In this woik he iscs large 
plocea of metal oi again Ihin sheet metal or wires 
with good results 

Wore than onos It luM been oascited In good telth 
but erroneoualy tbat dliunonds hod been prndnc.eci In 
btaat fnrna ea In 11)98 J Frank treated various prod 
iicta of the blast furnace with oclda and obtained * 
resldne cemposed of titanium i7sno-nltrlde mixed 
with brilliant riystala all of whicb except one were 
very minute The c rystola were not affec led by mixed 
Bllrlr and hydrofluoric acids which dissolved tho tlto 
Dtura ITiey showed no facets and were very fragile 
bat as they were not attarkad by any acid rVonk 
aranmed them to be diamonds Nothing further was 
heard of thesa crystals nntll recanlly when the anb- 
lect was reexamined by Johanraen In Ibe course of a 
study of the ImniotoUom formed In two blast fur 
nacM of which one bad been to operation 14 yems 
and tba other 4 yeara Jobamnen endeavored to oIp 
tain titoninm cyano-nltrlde and he enoc ended but 
found that rmnpcnind mixed with fine aandy parllclea 
whioh were not attseked by hydrofluoric add and 
ware altogether simitar to Franks crystals But the 
particlsa refnasd to burn In oxygon fused to an opaque 
mara In tba oxyhydrogen flame and dlaaoKed com 
pletoly in fused borax Analysla proved thrtn to exm 
■iat ahnoat antirelp of atuataa. 
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InoreallnK i>x|)orltnflnU ]!■?• bMn cmtIM mt 
apon thn n«lKlan Stale RallroaOa with a iww ayatsm 
of BlRnallDR In foRi a lyatem wbleh ti the loTUitlaa 
of Mr W tie Kuytnr fan Sterenlnck, a late oOcer (rf 
tbi> Malland navy now rerident In 
hniaerle The important featnre 
■If IhiH flevlre la Ibat It l( ahoolute- i 
l> anlomiitlc In lla operation, the 
ddonature belna electrically trod 
by the train Iteelf, and In aucb a 
manni r that a powerful anouatte 
RiRnnI U given bealda the track 
The HlRnal li entirely Independent 
of the operator though opemtive 
In conjunction with a vleiial algnal, 
and alwaya glfea an adverse sicna] 

■hoiild there be any breakdown In 
any iiart of the apparatua 
The detonator signal Is retained, 
becnuie It sfforde the most strik 
Ing and certain means of warning 
the crew of a passing train and 
cannot hy any possibility be nila 
unUerelood An accident would 
therefore be directly attributable to 
willful negligence on the part of 
the engineer | 

The apporalue comprleei a email j 
waterproof pillar box mounted b» 
aide the track flltod with a trum 
pet fai Ing the direction of the ap- 
pronchlng train, this trumpet being 
plm ed on a level with the engineer 
In the cab of tbe locomotive. In 
thli box Is mounted a large wheel, 
provided with a peripheral maga- 
line capable of bolding flfty cart¬ 
ridge! In grooved aoihets. Tbe 
forward action of this wheel Is con 
trolled hy s pnlley and counter¬ 
weight, whkb Is wound up llks the i 

weights at t clock and which will 
make one revolution of the wheel clockwise This 
wheel thrusts forward one cartridge at a time the 
cartridge being brought to rest In a small apace In tbe 
cock of the trumpet by a spring buffer 
Tbe detonator (figs. 3 and i) comprliva a cartridge 
cose a, to the outelde nf which Is strewed s email 
metal cap h In this tap Is Inserted a strew r Insu 
lated from the tap Uaclt by a small tube of ebonite 
which tube also carries a short length of platinum 
wire, one end of whlih Is soldered to the point of the 
screw snrt the othor to the rap b whbh Is fllled with 
guncotton The tarliidge Itself It loaded with com 
mon black powder, and is < loaed nt Ite outer end by a 
wad J Tbs luaulated screw In tbe cap Is conneited 
with one terminal of tbe battery and the cartridge 
cap Itself with the other terminal the < In iilt being 
broken at the rail The approaching train as It passes 
the apparatus Uoses the ilriult, either hy meant of 
mil contacts or a treadle placed In tbe trai k and Im 
mediately the cinult la eatnbllahed the platinum wire 
In the cartridge cap becomna Incandnaceut and Urea 
the guncotton, which In turn detonates the cartridge 
The sound of tbs explosion Is deflected through the 
trumpet as well ss the gases of Ignition while the 
wed of the cartridge Is blown to the ground through 
the curved tube F (Klg 1) Under the foroe of the 
recoil the cartridge cooe Itself Is ejected from its 
sccket In the magoxlne wheel, and (klls Into a box 
(Fig. 1) whence It can be easily recovered Immedl 
ately after ihe explosion the magaxlne wheel, under 
the Influence of tbe counterbalance weight commencea 
t(i revolve bringing the next cartridge Into the Bring 
position In the neck of the trumpet, the extent of Its 
tiavel being arrested by the hnffer already mentioned, 
which Insums Its coming Into the correct firing poet 
tlno This brings Ihe apparatus Into firing position 
Again The i mpty raaeg ran be i ollecteri and may be 
terhargod, whlih serves to reduce the working oM of 
the system The rail 
contact can be placed 
either alongalde the de¬ 
tonating apparatus or 
some distance in advance 


prevutllng conditions A1 
though Ihe circuit Is 
ettabllshfld and the de¬ 
tonation It produced as 
the front wheel of the 
engine pagsos over the 
contact, and the appar- 
atng ImmedlsUily resets 
itself, subsequent firing 
bgr each ancceaelve veht 
die of the tmln Is avoid Ttntniw gMa <1 tin 1 
ad hy meana of a relay, ^ 

wbteli enU out tht whola 




-eonplataly hy Tba i^ .fMh UnMliar, m 

aeta evaTyttalng ta MUmh ((w tha nrt teal*. ** m 

thla way gsSM aupdfijtlKai* of dm dgrtUdgM fa ywOM fttIliiiwiW 

avoided, only one batni tM tor eaeh Oat*. ahdi'tHa 1|W KDtoWt W 

Bbouid tbe line ha nttor. the aptonttoa 1* ont oat M tho fl mpfrf di kta . xio 

of aetton, and no aUaal la gtm. A datonator la find looking tha atpoiXMaatnaai P^ /Mnir nHl»\ 

vwMBfdaBM to 

titiaf poat Iff aatu 

fa latAArgig witb eiirtottM wM 

tlN atop alg^ 

The Mgfa* aatortauma, 
whra of a gaaMlM natprA sofa 
olnfavslT oalablMM iha aflipfafaiX 
and nltabllltr of ihfa IsgPfaao 
ayatam. 


Bertdaa bM*g hUntol paraiftto. 
IfaUa to work edntMefaUa daanga 
wbarerar tlug take np tfcair aho^ 
rata art know* to ha tba diagar 
«U agmta of propagation at ih- 
toettona dlseaaea, aapaolally hv- 
hentc plagu* luvndii^ frtdiy any 
va«al lying at anchor In harhoiw 
whm that terrIUs sconrga asfats, 
they will eaity eOBtaglo* wUh 
them to any pcirt tonebed hy tha 
Ithlp, and aocdodlnglypreoaBtaittfiBt 
dreadfnl dangw wbleh It fa bard 
to fight 

Many mathoda haw* tt fa traa, 
bean anggeatad dnrlng tha laat faw 
yaara tor tha deatmction of lat* 
but nona of tliaaa hai provnd frao 
frtm serlont drawbaeha. "taok- 
Ing" by moana of lulphnroua aold 
gaa la, for Initanca. liable ta harm 
tha cargo, whlla avtetlng tha mts 
with tlluminatlng gaa fa not traa 
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coly when the algnal arm Is at dangsr, or whan tha k 
algnal ing arrangement braaha down fa 

It Is obvious that the apparatue may be act at some 
distance from the signaling operator's cabin, the ooen- B 

pent of which tbrongh not bearing the explosion, may ol 

not know whether tbe eignai la fired or not This th 

event is ingeniously guarded ngalnet by means of M 

an alarm lo the operator'B mhln, which gtVM tndlc*. or 

tion that the explosion warning haa been oommnnicated ax 

to tbe engineer of the train DlrarUy tha detonator la 
tired s contact la rloaed and a circuit eatabllMied with gt 

an electric alarm bell placed In tbe signal cabin This bj 

bell conllnues ringing until the operator acknowladgaa to 

the intimation hy brsaictng the ball clrcnlt by the th 

movement of a switch Blmilarly, Intimation of the ae 

curtrldge exhaustion of tha msgaxlna wheel Is con af 
Tcyed to the signal operator When the magailne hog m 




Aa It la, nona of thaas mathnda 
lends Itsalt to ganaral naa at any place inftatad by the 
fearful rodent 

A Vlennaaa angliiaar, Harr von Flotnntin. Bamn of 
Blederbalm, haa recently partonnad. In tha preaenoo 
of rapreaantntlvea of aavaral admlnlatmtlv* bodlah. 
tba Imperial Navy omce, atd., at tba Cbariottanbarg 
Municipal Electricity Works, soma intaiaatlng lasts 
on an extremely original davtoa. by wbleh tba rats <mw 
any other vermin) are Hternlly alaotroontad. 

Thla patented apparstna tafc« advantage vary ta- 
gentonaly of aU peonllaritlas of tbe rodent. Attracted 
by cartealty toward an electric lamp or by tfutlony 
toward an appetising moraal, the ulmal Itself closes 
tba enrrant bound to kill it tn a maxlmnm of 60 to M 
■aoonda. Accaoa to tba appamtna U always fraa, area 
after this hag bean filled with aavaral alactroontsd ani¬ 
mals, snd, as shown by experiment, no rat caogtat by 
tba electric trap snccaeda tn aacaping Its fata. 

One of tbe moat Interesting fMtnras Of this eebama 
la that oontlnnona, altamatlng, or thraa phsaa enrranta 
of low tsDSlon, a g., 110 to IM volt* are qnlta anm- 
olant to alactrocuU tha anhnal* Bncb eurranta are 
available at praqent naariy averywhars, sad aapaotglly 
on board ship. Bbonld no alaetria ImNallatioB ba 
avallabla. It would be sttfBolant to provMs a small ac- ' 
oumolator battery, which In vita of Its lower tonstoa 
would prodneo quite similar sflOct* 

Tha apparstna can ba sO arraagad that tha alactro- 
eutod aalnal ttaalt algnalg tta egaenttoa to ant dafaiad 
place, advising tba wetobnwa by an alsetrtc ball, or 
tba lighting of a red Ineandeooent lamp, that than are 
aoina killed aatmals to be rstoovad tha low tan^ 
of tha OQiTant asoIuAiB any danger to man, and pra- 
vaata any aooMsntal alactromitloa of donuatla uU- 
matt. 

Tbe pbotopnph raXtofinegd In Big 1 ahows tha m»< 
iiMBt tba cat preparaa ttsatt to wtor one of tha pigeom 
hataO tha abPant**. Big. t raprasaat* tha aientrfa 
trap open, gtth a* alod- 

_ _ tloonud tat- 

Thkr liwntlo# tt ^ 

' VAeolDp0y,U 

, Charfattafatfg- 


ttetrffhaaolgrj^'to 
tha PQlat to«M,*htoh 
toe pmii «*d.^fafafaL*IMt 
Ito.lfadnk.gor 

tha apakt 
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uatfK Tbm» trontMi tn fortoaMdy run iwn itfl 
«M Dr OiikMtoits dMorlbM Mvml fwnu. TIm M 
vMMto pMm tm utOmt tiUai fora la «a«iUaUy toporary and emalaU ekltfly in 
!■« mrnm itutm i$ • owintt am. tka laebmiatloii and pliotopliobta wliioh eoupala tba 

dllM Mtqi M •Oq* mm ta sat# tka aiMt of tlMr potlant to oloao kta ejoa Tbe itoablo boataia 


iu akowti Id VI«. 1 Uw ilotbarfolo' ot a Md fu 
laar te paad la IB Aatfttoff ataHoa. Tba eartrMgw 
ard aarrtad Id tka llBitar aaaa Tha poM is Uaiad 
ao il» eaa awhlK firtteaUy A i^eelal 
fMtta It «a Iho crMud 

BaCoiid ataetlBi tM polo a rapa laddar whli 
It i»4 In plaea. Tte lopa laddar la tli^ad 
amUoally aa tha pola la iwani into poBtUn 
taetlw Shiau wbaa pot la nat la earrM 
ikafnn Vvliar anas and on the oasa frams 
aaaia Uma atrrw aa a Isot rtat for tka 
OB tka Umbar AH tha laatnnMBU vaad 
ttOB ara oamod in raoaptaelta halo* tha 
trail aa In tha Unbar eaaa Itsett. 

Ike opera to r la aanlpped with a strap and 
naans of trhhih ha attaehoa hlmaeU to Oa p 
rope laddar map bo fitted at the top with aa 
ant eoaalatlag of two rope eada and a tranaren 
an which the operator may aaat hlmaalf (i 
laataad of a lope laddar tha poU 
amp ba prortdad with lateral nwga 
whUk when out of nae are folded 
and raMlred In rameaaa thna 
ellmlaatlaf any riak of Inlorlag the 
horaas 

Flc S repraaanti the Umber of a 
ISoanthneter bowHser Ike ob- 
ssrrlnB aUUoa la atmllar to the 
one Phowa In Flc 1 with tbe ea 
o^lon that It Is made ap of two 
poloe fastened end to end 

In Fig I aa aumontUon oalamo 
la iwreaented tor Indlrldnally lo- 
eated field rma Tbeae can ba 
tamed op ao that tbe bottom eon 
etitutee tbe front of the shield 
Tke armor le thicker In front than 
on tho aldea and root Below tbe 
hottom le located the boa contain 
tag tho oboorratloD ladder whiob 
le Ukewtee ermored The ladder 
le of the teleerople type and can 
be extended and ooUapeed hr 


I of the lint picture a 
meet eeeee the oloenn of tbe eym tor a tow eec 
le all that la required Ike apeetetor appaan ti 



Fit fi —Thfeoeecttaa ahaerratlon ladirn 


I of a tackla It la equipped with a top eeat, there art troublee of acconimadatton accsomiMioled by 


teleacope enpport and table all foldable 
Fig 4 repneenta a tbreewectlon obeervatlon car 
Tha ohaervatlcm ladder la swung up by i 
wlnota and tackle Becausa of lu height tt 
hrtd by guy wirae All the nseemary i 
aach as telaphonas etc are Installed In tbe drlrera 


beadacfae and great dUBoulty la reading writing and 


Opbthakniaa of a 


e not naually alarming 


that tbe penlstence of Impnealona on tho retise do- 
pende upon the aUe of the retinal Image and that the 
peralatenee U lem for near Uwa tor distant obleeta 
COnasquantly in a moving picture hnll tha aaata nanr 
eat the icreen are not tbe beet 
lU Fatigue la laiiaed by lomlnoua Impreaeloss 
ableh are too strong or too weak According to 
Charpentler'a reaearobes tbe peralatenee of lumlnona 
linpreaalona dlmlnlshea oa tho Illumination Increaaoa 
and convanety Thie law le conflnuad by the pbenom 
aea of moving plctnree Bright and etrongly lllumln 
ere more fatiguing than othrra and moet 
the abrupt transition from black to wbits 
ri^t 

to the theory of the dnenialograph It la 
produce a regular and rapid alternation of 
ecllnaes In order to obtain tbeee reeults tbe 
moving Aim are perfonttocl *111 bolee 4/6 
Into which merhiutlcal fli ger* enter and 
the movement of the Abu tod bold It 
eeeary period But In time IhOM p rfera 
worn and a certala amount of play le 
eanaea ribratlon and blurring of the 
toult apparently trivbi) la Increased In 
proportion to tbe magnlAeatlon of tbe pro¬ 
jected Image 

V In order to prolong the apeo 
ta le Dome uperatora move their 
Alma wlih the minimum speed 
phyalologlially ne eeeary to prth 
clucre the perelstence of (he retinal 
Imagva Hence the eye le oom 
pellel to make an effort to retain 
an I Buperpoae the am eaalve pic 
lui« and this effort nereaaarily 
aiaea letlnal fatigue The near 
lug (f blue glamea hae been reeoin 
monied In order to avert tluoe In 
Lonvenleteea lb director of the 
Paths eHtabllahmont at Uordoanx 
auggests moving the hand with 
the Angi ra ae] arate I ao as to form 
a perforated acreen before tbe 
eyea Or Qinestoua rightly ra- 
marka that this devi a la not very 
pra ttcal 

The evil Is not very gnat It 
sulAcea to rccognlie its existence 
Iboae penuma whose eyea ara 
fatigued by vU wing moving 11 t iroa have always the 
recourse of g1\lng up this form of aunaement There 
are many worse prlvationa—(camoa 


1 treatment Tbe beet remedlee are reet and mild 
eye-washes containing eocnlne and adrenaline The 
It may ba said that obsormtlon wagons art bp no principal cauaH of tha dUBcnIty mnat be sought In tbe 
menu new In toot they have bean naad u tar back 
U In tha Aftaanth cestorp for acaltag the walls of 
Latorthep 



To allow people lonveiaing by tclepbone to eee one 
enotber la known to be tbe ulibnate goal of those In 
ventore to whoae labor we are Indebted for the evolu 
tloa of telepbotograpbic apparatua As tbe problem 
did not BO fai admit of any iracdkal solntlon Invm 
tors have lo fact been satlsAed with transmitting by 




^ ika ktotaMs 

r tooaa 1 - 

C d 4 «ff a« itumh 


band vntlng sod the 
like A cording to 
reports Just received 
from Denmark a sat 
Isfac tory soluticm is 
now )ffered In fart 
two young Danes itbe 
brothcre ADderaen) 
recently called at the 
offlcea of Polltlken 
tho * ell known Cop- 
enbagtn dilly In or 
der to aulmit to tha 
editor the principle 
r their I lea particu 
lars of which cannot 
yet be given out Un 
like tbe Kom appar 
Btw optical trana- 
mission according to 
their scheme ta not 
effected by means of 
any material aeulllve 
to light such aa at len 
lum nor le a picture 
produced by phdo- 
graphic or mcchai 1 
cal meana aa In tll 


ihsh l/4if>aaa%dt ^ 
lUt Uh l^gWhB 
itahatf-^Wk#, 


m,!. i» ft r i aa iiig ii<iag«g<ikMfi. 


Teleaeapiag laddar 


toKuaui tteMon MB ABmiuT tbahi. 


m AMtaM ta- tall thg pwtoettag apgantsa make tha tealng of mov 



WtaM ba U sharp u poaaihle tor the correspeiidliig 
^kgk wa taaiaiflad in projeotton to marly one 

Dir ttakfitad Btauand lltaaa thair area aad the defsru of 
ttm atenplMMarwatagBifiad ta thaeame preportlcn 

% {Mioa a^ m mactatar Cbarpehtiar hu provad 


place alniultanc ously 
■o u to repro 11 *> 
any ohloeta altutad at tha sending elation In their 
natural colors and mottou thslr dlmeulona how 
ever balng raducad 

Tbe apparatu la oonneetad by a conta t win th 
telephoM wire when the aeoneltc or opti al irr i 
can ba thrown alternately through tl e II le Ti - 
epatator la thu aUe at will to show blwaclf or to 
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brine hcfnro tbn ern of tho pnMi at t)M oUmt Mtd any 
ubjt.( In h« nmy like Ui ihaw him. kt tba appnrttoa, w 
rei from iHiliig necewiarily loeatad taamadlaWly baaMa 
the lelephone lan be uaad wlthta a oonaltferabla 
rnnKo provided the contact be obtained, the poealblll' 
lies of thie Invention an obviouily niany imrUiar de- 
iHllH will be awaited with Intereat 



Id the January, IBOD number of the Joornal of In- 
diistrinl and Kngloeerina Cbemlatry appeared an edb 
torlBl lie roDtenta bains (Iven here In part 

The aillatlon asalnet so-called patent madloinen, 
whirh rnlmlnated In the National Pood and Drna Art 
of ItOT alno haa nerved to awaken the public to the 
niuiiy ileeeptloiia which are belns prarllned, and the 
many wnrthlesa prepanUlonn for general doalentlc una 
which are on the market The manlta of thin move- 
nienl have lioen nnl, to fonre a great many of the 
more palpable rmnda to be withdrawn from the mar 
kpl, and ancond to provldn for the correct labeling 
of all otben, no that the purrhaner may be In a poll 
tion to biic Intelligently t)nly those malerlali, how 
ever whlih may be ilnssined under the head of food 
and (IriigH tni ilie buiiiaii syntnni come within the 
nope or tills InglHliilInn ' 

I he writer miiitluns fake reraedlen offered In the 
niiirket for the trentiiiiuit nf hard water for twllenc 
and other produite uecd In quantity In the Induatrles 
Up conciudea wllh an appeal lo the ihemUal profen- 
slon tn lake nionHiires In nuppreea thmee (bemicnl 
fnke* iHith hy loKlelatlve and educational ineana It 
li hard In nee why penple are ao eaally led Into betlev 
iiig italcaisiiln iiiade In iidTertialiig lltaralure even 
If Indumed hy Ihnae In pnnitlani of Importance who 
either nul (if Ignorance or Indifference linve failed to 
liiveatlgate teeta made In their preaoore before going 
on record as having wltueaied them 
Boma ysarw ago a sample of a chemical mppoeed to 
render wood Brpproot was aubmltted lo ui tor analyale 
A careful examination braved It to lie rommnn table 
Mil for wlileh a prlee of 26 centa a paikage (about 
one pound I wna asked and nirdoubtcMlIy was paid by 
acorcM of hiiyera. We know of eotirae that Mlt acta 
to a certain extent aa a prolectlon but by no meaua 
doea It make wood fireproof and at the bent it In 
worth leae than 1 cent a pound Some time later two 
■amples. one a pink and the other a blue ihemtenl 
were anbniltted to iia for examination A elreular 
atnted that the blue chemical added to ganollne would 
render It non-exploaWe the name was claimed tor 
the pink ehemlrnl If added to keroaene nr coal oil. 
The circular alao contained a number of teatlmonlala 
from persona whom one would expect should know 
better but undoubtedly they were not thinking deeply 
enough to eonstiler wlut harm could grow out of their 
Indoneioent Ono of the tasters, the (hlef of the Are 
dcpartinent of one nf oiir large saalero eltlns stated 
that In hla prssence the chemical wan placed In a can 
eonUInlng gasoline Ihe llnid being Ignited tn Ilie ran 
ind pnumcl Into annllier containing gneollne withont 
exploding ellhee of them We wish to etete that the oil 
termed gasoline le not explnelve and If Ignited In an 
o|ien can will bnm wllh a eraoky flame so there wan 
no merit In the material added It Is entirely differ 
ent If gasoline which has lieen kept In a partly empty 
can for acme time Is brought in eontael wllh a lighted 
match or candle or If Ihe can should In aliened near a 
flume nr light of any kind an nn explnelon will be 
the rsaiilt of suih eareleasneaa. The explualnn Is due 
to the gases formed In the can and Ihene mixed with 
nir are lilahly explosive but nothing known at pres¬ 
ent will prevenl this exeepl prcvaultoii And It there 
were n remedy ll would naturally luive In destroy 
the nualltlee of the gaaoMiie which make it valnahle, 
ttmt le He sMIlty lu vaporise rapidly and at a low 
Icmperatiire We made nii aOnlysla of both cliemirali, 
will.li were nlTered ol 'in rents a hotlle ronlBlnlng leae 
than nil niimc of maticlal and found them to be com 
iMon tnble Mall dyed the colors above mentioned 
Wliui attmiia ihe nitention of the general public at 
pieseiit la a mnterlul nippoeed to make ashes burn 
It la sold niid to our personal knowledge wna bought, 
at very fancy prlcen Wc took the tronbln to analyin 
a parkage and found that It contained powdered cal- 
ilmn carbide with to per rent of tree lime and coal 
dust Whether tbeae Impurities were porpeaely mixed 
or their preeints whs due to an Inferior grade of cbim 
hide we did not luiiHider aiifflclently Important to In 
veetigata Any persnn of average Intetllgenee ought 
to know that ash Is a ininsml admixtum of coal and 
la Don-eombustlbie All statemenU made by carolma 
Invamlgatoni to the effect that the addition of any of 
these compounds lo their loal Increased the ralorifle 
O' healing power are ridiculous, and the good reanlU 
oxlpl only In the Imagination of Ihe user Thn effl- 
oii^t way lo obtain all the beating value contained In 
tUd fuel lx to have proper graton and draft fncllltten. 
pkt lo keep them rlcan riinker and Mb should be 
y^otwd by freqiioHL raking since loo hard rwkbig 
igurllo* A Urge qnaiitlty of nnbuint ciwl into the aah 


Thtro an hundroda o( «t&s^ a dtallur 

iwtaiw wkleh Ikmriilt logff wnnh tg lat t i tt i 
of the “diacoTenr,'' hag (go oaaMt omtlim Oo tm tK 
too empfaatlcallr toftol to oouldw (|ho txgilHIitir «C g 
■ooaUod dloaomr botoN hvfflac ft aad nifiiMUfr 
lag It without haTlng otrtoooly toXt lgg tod Ha maritA 


A vary pooullar flah fretrodoo fahaho), whlph Ig 
rallod ‘*la]iBk'‘hr tha Araho. lo tonnd la Urgo anmbon 
In the Nflo at Ugh protor Tha fahak hOtangi to tbo 
group at gtobo lloben. In Ita aoMial ooadttlpn it la 
un or twtiva laohea loag aad ol oMogaitod Aapo. A 
thick mtieiii oovorx Ita pnllr* body, with tho ttoop- 
tloa of the abdeoion, which twani ninatwoaa qdBXa. 
The Ikah bu a thick head, with a broad torOhoad had 
protrodlBg eyea Tha dam! and ahal tan m Oman, 
clreulaa', aad tranaparent, tho eaadal fla ft larger^ 
aad of oraago yellow color la geaeral, tho onion ol 
the tnliok ara bright aad banaonlona The hack ft 
very dark Una, the elden are strtpnd Uoe and onagt, 
tha abdomen la ystlew, and the throat naow whita 
The mouth ft of peculiar ibapet each Jaw botng divided 
In tha middle, eo oa to produon tho appeoranoe of fonr 
large teeth, whence tha namo TttroOon, moaning teUM 
toothed 

The most Iniereatlag peonllaiily of the fahak lx Ita 
power at Inflating Itaelf like a balloon, by drawing In 
a large quantity of air Uaualty tt swimx In the amn- 
iier of other flibeo, but whem daagnr threatonn It rlieo 
quickly to the surface of the water and be^aa to 
pump air Into an asteaslon of the gullet By thie 
roeana the abdomen of the flab soon hecomee |0 greatly 
diatonded that It exceeds the reel of the body la olio 
TTie fleh loece Ite equltlbrlum. turns over and floala 
on lu heck, and at the same time the iplnee of the 
nbdomen arc erecHod By thin tranatoimatton the 
fahak la protected agaiost the attacks of Ita onemlaa 
If ona of these leiiei It the aggraexor ft wounded hr 
the xpioea and thenceforth lenvoi the unpleanant (Ten. 
turs alone If Ihe inflated flah ts grasped by the hnnd 
it endeevora lo draw In atlll more air, aa U It wore 
well Bwere of tha Importance of thli action to Ita 
safety When the danger ft peat the air cacapee 
with a alight hissing noise, and the flah gradually re¬ 
lumes Ite normaJ form. 

The fahak Is found in many atraamn of West Africa, 
hut most abundnnlly In Ihe Nila which It nocenda 
ftwn the Kedlterranoau It ponetrstea Into the Irrl 
gating (inala and diUhaa, and there lays Ita eggs. 
When the flood nubeldei, great numbere of tho Ifth 
are left stranded and become tbs prey of birds of nil 
■orta. They ore alto eaten by the peesantn Occa- 
Hionally the use ol the flah an food appeain to cause 
poisoning Tbere la a elory of two American sallom 
who died soon after eatlug tho liver of the fahak 
Such caaos, however appear to be very rare, and they 
are iiarbapa to be attributed to the use of decompoaed 
flah On Ihe other hand the Juffu flnhee, or Japanese 
spRclea of Trlritflon ore extremely policnoua. Aa In 
tha rase of Ihe ruropsan barbel the muarnlar flesh ft 
harmless but certain other parts, sspeulally the roe, 
liver milt, but alio the ekln abdoulusl wall and In 
tcatlnea, are ao paftoooua that they have been used In 
Inpan aa a means of auhide and murder from time 
Immemorial In tho Aalaltc aeaa tugu poisoning often 
ordirx among aallora and natlvea and tn Japan tho 
sale of all spec tea of Tatnthm ta forbidden by tow 
The fahak la a great source of delight to the Bg^lan 
children who drive the Inflated Bsh sroiind amt harry 
them until they literally humt. The chlMien afto In¬ 
flate the dried flah and make haqdballa of them The 
fahak ft often found In mrioolty ohope, whom ft ta 
bought by travelers as a memento of the tend of the 
Fyrainlda. The fabnk won known to tho uftlent 
KgypttaoA Ita rspresentatioD oeoum twice on the 
wnlli of a temple at DelreVSaharl. 

rhemgiwphte Breli«. 

aanilgbt, whh h destroya many organlO eohiylng mat- 
tern, also converts some enlorlaseand oninhft Inorganlo 
compounds Into laaolnUe colored svbetaacee, whioh. 
may thua be flxed in the Interior of ttoauoo. Ttnt 
perftnenta In dyekg fibers and fabrloi by tbo nfMKff 
of sisnlight havo bena ftnda topOcumy by Bqrida ndd 
Qrueire The fottowiaff Are nonm cd^ thn- Nndtfl Oft 
talngd 

Slnty parts by wolgbi at solpbniio aeld -warn added 
to a MlutkMi Of Ud Birtgof potasotpm Mnhftmtetar In 
1.000 parts of Wktu wool lod itik tbbricn 

were dipped In fklo netutko^ deled la a dark rbenl 
and eiponed to auBltite A beutlfal BgM «Md* Of 
brown wts prodOoed iiy frofli 10 tg fO alnatad' dsprn 

Prasftale of potagA dtnft K kiadinta tbaSrHitAnA 
If white doth ftapremM «lDi thin aft ft ftpawd 
to sunlight nadW papqr bearing » dnlieat pift 
tarn, the deftgir ft 'HggdftUftl tp Wdo oft (At flftthx 
which ft then rimnd 

pnmsinto from the iiftig whftk weiA bygW' 

paper .'s if ' '•c , 


hide, Id pwu ft ftrintid hft4 vftltdAlpm 
nMftft penUorid# at tin, wftA ftft* 't/t' ftft 
nqnofdiftf to «» obade degftft- A bgort jftBigftW 
gwtigbt doftt^f Jim btao coftc ' 

ttir gitoii, galptairio add dad nit hmawftiftHia 
are otod In nbnnwtton vltb tho ftfrtodMUb Arr'pft 
low pnutdbto of poftah. SnC dbndto at* ohtoftft 
prodhdng bftoi to abqivh. nndtnnUag thn dltot 'nift^ ' 
with euntft nUtaU, wMog tonmta thn glfti hh to ftftiH i r 
late yellow fieric nsidn 

any and "nodft tlnft an ftddnoed by ttototaphni 
(obtained ai dtoorlbad nboni with an thftotata ft ftnlr 
gaits or Cnmpeadiy wood BUk Abrito ton bo dgito 
ft varioim ihadto of brown by ItoVHgMUag thMd wUh 
emper obremato and esponiinc to nattglA. 

The experlmeata prOvo that n aertaft qtobtliy ft 
nMlatorn ft roqnirnd to prodnee brilHant odon wfth 
■hart nipboam Probably many tobotototo wbinb ayb 
ataftoyed ft photognspby would prodnee dtoMble to- 
■alft ft dyeing, but they nrp too espaaatto to bn odft ' 
for that pnrpone. 

Vks oanmi nwpplMMni. 

The opening article of tha current BurrtAiMHT, No 
176», to devoted to n vory exhAoptlve dfteiftnion of the 
wondertn] aeronauUonl matoiof at Rbelmo, PTuaft. 
Borne wftndld pleturee of the more prominent Mir» 
plnato ft flight are preeeaftd. One of theen photo¬ 
graphs shows no Ism than thrae flying mnnhlnto lb 
the nlr One of tha moat ronnrhnbft psveni rand be¬ 
fore (he Winnipeg meeUng of the Brttfth Aanoofttlo n 
tar the AdvnncMnant of Bidenoa was that of Ptof 
Brneto Rnthorfbrd, tn this paper he exptalna rery 
Incldly how the modem sdentlst matanrea ft* atom. 
The elactrolytlo meting of iron ft dftensaed by Alfred 
P Morgan N W Oreaaway wrltee on tha eompnm- 
tlve weights of recIproomtlM end turbfts rngtotn- 
ery for marine work. The moat notablo pnftet ter 
Irrigation yet undertaken by the tlnltad Btatec Recln- 
mntlon Service has at ftet been completed, and will 
be thrown open to tho public on flaptsmber Mrd, for 
wblcb reason Albert Wilhelms excellent IHostraUd 
article on tho eobjeet ot the Ouimfton proftet (the 
project ft question) should bo read with wnan inter- 
eet Prof Albert P Oanx of the Bteveno InoUtute of 
Technology wrtten thoughtfully on tho pragnee ft 
electric current developmeut la the artifletni llftltftg 
Held A good prsctieel nrtlole which Will be reed 
with proflt by thn emetenr ti (Torence Blggn's "nt- 
ting Hlectrlo Bella.” Dr V T Meodongel of tho Onr 
neglo leetltutlon. one ot our iieeteot Uologtetn, writoo 
on aridity and evolution Prof T J I flee bon ihe 
dtntineUon of being what may be called ad eetrtounnl- 
■ al revolutionist In a paper entltlM "The Origin of 
the Betelittae" be sett forth hie theory that antellltee 
aro In reality captured bodlee, and that they did net 
epring from pareol planele aa we now suppoee. 

Otoelul HeUoroftgMal nwasasaiTx Hew Teift, B, 
nawwas, inw. 

Aimoapfaerlc preaeore Ulgheet Saflfl, loweft MAO. 
mean, 30 01 Temperature Htgbeet, 01, daft, Othj 
Icwsat, 08, daft, 4th; imw qI waimeat day, 81, daft, 
Otb, coMcft day, 88, date. 17tb, maoD of mnnftiwn 
for the month, TAT; mean of mfttdnim, |4JI, nbopliito 
mean, T14, noninl, 7y.8, defletenoy ooftparad with 
mean ft 80 yean. IJD. Warineft maan toftparatiiro ft 
Augtmt, 77 la lOOO, ooMeet mean, to ft lift, Aftm 
Into maiftium and mlalman ft Angon tor 80 ywro, 
oe tad Bl Avetpgo daily exneee etaca Jonaatiy ftfc 
1*^ Preclpltatftn' 704, greateet ft 14 holug, AM; 
daft leth-lTth, eyemgo for AugnA tor 80 yaartk 4I«( 
Awnmnlated excene iftce Janlury let, Lll qreeUft . 
ptaclplfttlea, 10 4A ft 1878, ftatt 1 lA ft USA Wthdr 
Prevallftg dlroetlon, horthweet, toft) momftmt, 7,#»||i ' 
mtlto, toeftie hoorly Ttfoelty, lOli ftaxiftftg - 
HP, 40 mifte per hour Vtothto vOftar dtomUl^piMb 
, ft eloadp. id. clawly, || oa wUto 0><A fteh 
ft-jtototottatlMt oeearred, O. Thiuulmfttotoi' 
toth. Ifaei ttoifftawN ft the snftmft, 

TTeftplftiftto.H;gfc 
toft, 1147 an. " - 


The epring whftl. iprw^ Pr 

Paraoto^ fttnrbfte fame, ihowh to 
r^tot^tobtotoae^ .1 thTSSn, ^ 

TtoUtot which hto ftif 1ft obiM 

vehtale.whalt mn nt tow nr hiWi tpgeik: 
atotfta ft'dua to the tprintotoftT^ 

Itofli fa* ft«»'«iBfttoa. 

UflUA atoftdft# to toi 'd ^ 
aft to hare^’to 

,«Msg«f«luft41nMddi^' 


dk'liflittfliD AnMrlci^ 


•F^ 


f, 

. .. 




1 


n pm M<ptm ftXtMTIVU illWUN of AUgOM 

mt M V>- •ttM^ hmM A IMHrt OrOMCoqatxr 
JlPlt»am tHp,’' In wklobi Toa ptaM tocatlm of 
4iii»^A. • St flptftiitsr. Fs. Onm No S li idbstod 
nkMl «?o or itt mllM bdw Bodnoter wUlo dsm 
No I Is taBstod St rreoten s^nl on* snd osolislt 
iota taro BoNl«Nn snd twootrloiir nlloo bdov 
f tataH TWs la s ■nsa orror aad portaspo noed 
Mt Ho eonooM My only oseiun Is that T sm an In- 
tarosCsd nsdOc ot yow pvoo sad hsvt s few moBioala 


Vroodoea Fs. 


A not *AUMa 

To tho adttor of tko Soummo d ns ii w o w 
The ta «sa bo dlaeororod by tbs physical asperi 
neat, OiBt If s oondnoUBf rod la hestsd sad tlua 
partly eoolod Tory rapidly the «iitek ooollnc win la 
er«a« the t«ipocst«rs of tko atlU hot Bdjaosst MCdoo 
Tluroforo a paradoaloal pbenotBiOBoa of boat bolas 
dlfoatly foasratod by cold can bo domoaftratod wUob 
depoada oa the eobdnoUrtty of tbo tod sad tbo pro- 
portlea of tbo port ooolad 
W dofroo of thla fnereSM of Maperatare la dl 
rrcUr propoitloaal to tbs boat of tho rod and tbo dn 
bfoo oad tbo qotekaoto of tbo cooling. 

Voreo aosd by tbo hooting In ospanslon la rotraaa- 
tormod Into hoot of rapid oontractlon by qnlck cool 
lag abd to eonducted alonf tho rod faster tbaa tbo 
oMd It bolBg yot partly hot and ineroaoes It la tear 
poroMre that can bo nMoaared which pioroo that force 
from the rapid eontraotlon eanaod by tbo qnlck oool 
lag la ooadnotad along tho rod aa heat 
Laoamo A f Wood Cmnowant 


■ Of Drrasud mban it 


To tbo Bdltor of tbo loiraTino Aitmoaa 
Tbo rocoat eroaalng of the Bngllah Ohannel by M 
BMrlot baa aronaod worldwide attention It may bo 
lataroailng to know that In Jane UOt Bonlard and 
La Oamploa two Fronob cartoonlata predicted the la 
taaioa of Ungland by a balloon Bonlard s drawing la 
aatltlid La TbIlorMre or tbe Deacent on England 
Design for a MontgolHero (balloon) capable of carry 
Inc 1000 men and whicb will coot only MO OOO fraaos 
Thors will bo fixed to It a lamp which will give cut 
a vplnmo of flame aofllclent to prevont Its ooollng 
Extracted from the PnbUcUte of Tburaday 19 Pralrlal 
of the year XI (9 June 1949 ] Faria chex Bonlard 
No m Boa Bt Deals etc Oomplona plctara daaign 
ad and engravod by Bohard la called Tbo Tower of 
Oalala, now aeroatatle mmibtna lonstructed by M Ro- 
ma bi by order of tho govermaeat to croaa from Franco 
to SnglaBd in oonjaactton with H Pllatre do Bonier 
A toird and atlU mmra oarlona plate abowa the lava 
doB of England aa carried out by the combined opera¬ 
tions of warahtpa llaMrattomed boata, and balloana of 
all abapei and alias, while rovalry end artlllory op- 
pnoob Dover tbrongh a anbtenanaan pasaaga A 
gtonee at tbaae cartoons which aiw reprodooed In 
Maaars Wbaolor and Breadloya IntoraaUng work on 
Btlod ‘Napoleon and tbo Invudon of England sbowa 
that tho Fronchmon of (hat period bad oome gift of 
propbaey fanotfnl though It waa AKhongh no ato 
ehtpl havs baon built to tarry 9000 man etill Eeppo’ 
Uni sspMts come riooo to reaUilng tbs draam of 
tha Froncb artigt Cknuu Bujs aaoau 

BiMblyB N T 


Tp tho Editor of tbo Bouamm AMigRao 
III eonnoetton with WAA. Orahains totter la 
ta tato of Angnst 9Slb 1P09 f would IHn to nay 
(bit the fseta at ouf dlvoaal at tho preoaut tUoo 
(Mold oaoan to Indtoato tbaS otaott lightning la to bo 
atphotoA at btotb sHItudoA 
#lnt Tho atouspboM to vary rars 
Boosul M to probable that tha atoMB^orte dust it 
Elit whoOp to|«kiag to piUMiit to ta mall fl«utttttaa, 





I 1 would Uho to oak If any of your 
roodaro have aattofaotory axplanatlono of the eolorlng 
(rielat to yallow) of lightning flashes 
Pinebur Mtoa W H Duira 


lATnr-AEiiioAjr nAU 
To the Editor of tbo Sctoimiio AMiaican 
Do you bnow tbot tbe total foreign trade eqiorU 
and fanporta of tbs twenty-ou ropnbllca Inolndlng 
the Dotted Btatea In 1907 oral 96MOOOOOOOT 
Do yon know that of this tho abaro of tbe twenty 
loiUn Amarlena ropnblloi was $9 077 OOP OMT 
Do yon know that tbeae flgnrm show that t^tln 
America doca more than onotbtrd of tbo total com 
moroa of tha American repubUce dlviAad as followi 
Exports to forelaB laade tlOTIWioeoo 

imports from foreign landa 1006 000 000 
Do you know that turthor analysis o( tbeae flguree 
abowa a total foreign trade between Latin America 
and the United Btataa of ISMOOOOOO* 

Do yon know that this total represents only abont 
one-fonrtta of the total forrign trade of tbe stater re¬ 
publics of tbe United Btatea divided as foUowt 
Exports to the United State# '1918 000 000 
Imports freu tho United States 940 000 000 
Do you knov that tboao figures show a balance of 
trade against tbe United States of approximately 979 
000400 a year* 

Do yon know that tho Latin American countrlM 
bought laat year from oihor naUons than tbe United 
States I7MOOOOOO* 

Do yon kaow that (Tom ttaa United States these coun 
(rtoa pnrobaaed only 12440000007 
Do yon know that Latin Amerien purtJiaecd more 
than three times as much from other conntriea as 
she did from tha United StatMf 
This demonatraias tha great poaalbllittoa of trade 
davetopment (or the United States In latln America 
John Barratt In a apeocb before the TranaUlaala 
slppl Commercial Oongreaa In San Franotaco Ottober 
«th 1909 said 

WHhont unwarranted enthualasm let me point out 
to yon my oonfldent belief that tbe next ten years 
will be a Latin American dsLado—that all tbe world 
will be than studying and watching Latin America aa 
It now does Japan and tba Orient and that a material 
econemlo InteUettual and political alranccment a 111 
be witneaaad in Latin America wblib will rival what 
baa been accomplbihed in tbe United Btatea Were 
U not for tba lamentafale ignorance wblih prevails 
tbrongbont the United Sutee In regard to the peoplee 
Institutions reaonrtes and govemmento of tbis sec 
tlon of America tbta etatement would not seem In 
tho tonst surprising Tboaa of oa who have traveled 
(lom Cuba to Chili and from Braall to Bolivia are 
kemily aware thet tbie great onward movement has 
already begun and that Latin America baa entered 
upon a nea era of eidendld aUlvIty and world wide 
Inflnence 

TVenty republics varying In alee from tba area of 
Braxll wbleb to larger tbaa that or tbe United Btatee 
proper by 900 000 equare mltoa to Salvador the amall 
eet wbleb would take In Rbode labind six ttmee over 
having a cmnbtned population of nearly seventy mil 
Iknia and a foreign commerce valued at more than 93 
000 000 000 par annum are going ahead so rapidly that 
no man can safely propbeay the limit of what they 
wUl acoompllih daring tbs next tea years Qtrted 
with a variety of dlmotea and of resounes blesaad 
with a marvalons lotennlngling of cod plateaus and 
tropical lowlands, prorided with vaat navigable river 
aysteme and long extent of arccaslble coaat line sup¬ 
plying nnmeroua ttuportant products which tbe roet 
of tbo world moat pqrcbaae and posuaa a lng giant diln 
onl wealth and a paopla of deep sympotbics and high 
tnttdlectuaUty baaed on an old and worthy ciriliia 
tlon they all ebaUengo our boat itndy and keanaat 
appraeiatton 

1 am iadabtad to tbe International Bnrean of Amerl 
can BepubUea for tbo above data 
New ToriL N T Airam J TnojuMit 


■ a lAUT IVBTlTniS 
To tbe Editor of the Bt-inarmr AnrvcAV 
tar vory intogMUag aocooot of Mtoing a Tree to 
Bpta to tbs tan of tbs Emanno Anraican of 
AWta Mtb to rendend mort oomptox In Ponnaylvn 
nta than la toe West (br two reoacoa FIrrt by the 
aystoto of enmyo or rather tbe took of ayetera In 
ta toflF f nm ya. ud saeond by the fact toat toey 
aiq atoeb eUar sad ocnasquaaUy much barder tor a 
Tbroughout northern and seat 


THTtog ttm 17*1 to xm Tbe oarltoat sorreya wore 
tofliatod fraeto, usually t^an op by asttlara aud anr 
edMd by antbtotor of warranto grantod by tba Pro- 
A ta WtoBto exaentod a dapnty 




1797 vplonOonB were made by agenta of the Fm- 
prtotore of the river valleya and In 1769 large araaa 
wme aoM to aetilers and the llnee run and marked 
upon the ground by what Mr Cooke calls tba blaaed 
line or by (.hopping oft a small alli-a of bark from 
the oppoaite aides of the trees wblih tbe survevor 
passed The comeiw of the surveys were usually 
marked by cutting three naufaea In the comer tree 
In the direitlon from wbleb tbe surveyor approacbM 
It and on tbe side from which he left It Beeldes tbla 
comer Ires the surveyor marked other trees stand 
log near by with tbiee notches on ihi side (aclng 
the comer tree and called witnesses These surveys 
of 1769 were located in the river valleys and gsn 
srally at tba mouth of some stream of lonelderablL 
alxe aBordIng abundant water power as It came to 
tha river In 1773 the sorvejs were extended op the 
mailer etreaina sometimes tor long dislauces taking 
tba land wbl h was deemed tillable sid this plan was 
toUowsd UDtll 17H0 At this data theie aiose a great 
demand for the lands and large bodies were sold by 
warrsjiU to tbe opplliaots wbo bn) them sirveyed 
and frequently the surveyor had i o n twrd for the 
previous surveys aud laid tbe new warrants on tip 
of the older onee In tbe year IDS a company known 
as the Holland Land Company took warranto for 
thousands of acres located In the noitbern part of the 
State and eeut surveyors to make tbe location Again 
tbeae aurveyors paid no attention to any of the former 
surveys and used the same style of marking as bad 
previously been used by the ilder surveyors In 1802 
tf 1804 the surveyors fnm the State of Conneettout 
clalmli g under the original chartar granted by tba 
King of LnglaDd extending from the Atlantlt to the 
Pacifl can e Into tbe Stole and began tbelr surveys 
and again nsed tbe sums system of marking paying 
no attention to any of the former surveys This ut 
led to what la Urmed In history tbe Pennimite and 
Yankee war shl h later by the decree of Trenton 
decided that (be Conne tkut settlers should bold sev 
enteeu townships In I userne County but that tha 
State of Lonne tlrut shuull release all Its claim to 
other parts of the Stole of Penosvlvsnls 

Now after tbe lapse of from one bun Irad and aeveo 
to one hundred and alxty years tbe surveyor finds 
dUBcuUy with tbe (nil meaning of the word In de¬ 
termining how tbene old aurveys were loralad The 
timber In many pieces was removed befoie the llnee 
were fully settled and where it remains It requirea 
a great amount of skill on tbe pan of the surveyor to 
detect tbe traces of tbe ax marks lu the bark of tbe 
tieas and still mt re skill (o count tbe rings lo deter 
mile to which set of tuiveys the mark belongs fhls 
difficulty la Inireaaed by the fa t that the old auivey 
ora were carelehs In their lo atloos and oc aslonally 
the marka are found aa much aa two miles from where 
tbay purport to be an I tbe ctnirto hold that tbe monu 
menu on tbe ground are the lonlrolUng factor In 
making tbe location 

To Bbow tbe tmportan c of making a tree speak 
to determiQo a location a surveyor recently bad occa 
ston lo retrace tbe llnee of a survey made sixty years 
sgo The corners were all obliterated Some bad 
been treee aome were callel stones and one was 
called a pine knot A dispute arose oter the loca¬ 
tion of the pine kn t A surveyor was called and 
after trying In vain lo locale tbo irtne knot from the 
other comers aa called for ame upon a marked line 
tice bearing the data of thla particular survey and 
tiBi-ed It out mill he ame to a point where tradi 
tlon said the other line of the eurvey i-ame to the pine 
knot Making eeir h he found a marked tree on 
that line and bringing tbe two Ilnea to ai Inleteactlon 
on the hearlngi cslle I for wis preparing to set a per 
nianent monument when a workman dug up a piece 
of wnid On examination this proved lo be tie pine 
knot In question By re noving il i i uinulstlon of 
dscayad wood an I dirt tie nit hw with which It bad 
been marked were so lesrly dlscori Ible that tba hmi 
tim wsa settled 

Dltferent kinds of timber show a variety of ways 
of healing over (he cit an I eoma become so over 
grown In a taw years tbat they are more diflirnit to 
determine than some other speclea after a much 
longor parted Tbs variou apoclaa of pine lose tha 
marka in a few years whora they ara of rapid growth 
beeansa the bark aheUa off Some speclea of oak 
and tbo bemlock will hidd a mark for a long time and 
frequently It la (onnd that the marks show vtry 
plainly after a lapse of over one buudred years In the 
Connecticut survoy above roferrod to aome corners 
wore traos on wMoh Botnsn nimarala were cit and 
yWt alter a lapse of over eae bondred years tbe let 
tar# can be found in tho eU wood of the tree by cut 
ting away tbe new growth which baa cloaad over the 
flattened aurface when the nmnerato were cut So 
taking It alL the traea do opoMk and toll an Indlaputa 
bio story and stand as altont witnemas to the bird 
abipa of the aurveyora of that early day in ciii bing 
over tbd mountalna and leaving iheir trail I tic 
timber to bo foaotl by falnre general ions 

MUIvIlto Pa UoYi rii>>( on 
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Tbo ana lux oln Idance M th« nport l>7 
It lant axploreni of tbalr looatioii «t tka North 
T1 hin a prar of each other attw tho harOahlp ~ 
tiun od axpraae of life and tondn ondnred 
In vat In (be effort to Ond It (Or orer tbrea 
I In> I yearn makea any eompniieon of tbe 
prolain ty of tbo reporta or tbe value of 
tbe renulU obUlned dtlD ult If not nnproAt 
able nitb tbe limited particnlan hitherto 
ava able 

Via prefer therefore to await tbe verdict 
of he Inveatlxatlon wh h will undoubtedly 
le made by tie bigheat oLlenUBe nuthorl 
lea I on preaen a o of the complete evl 


tea hoes Mffoitdd hff (MouUbior Mir « 
0 tho Nov TOfk ThMib kr whwmowMil 
• ponUttid to itvo tim M 


opl I brledy to aummarlM Mr Peary a 
report f hla noblevement an we did that 
of Ur (00k 

The orlgli and enriy blatory of polH ei 
ploratlot wan aulBdenily outlined In Itat 
weak a B rnr t Aur irAii wbloh hlno 
con 1 are I tho ro| or ed a hleve nenl of Cook 
nil le earlier wor of Peary Attar tbe 
zpi lltlo of 1906 when ha raaohod 


87 il 


N la 


lorth he deter nined to make OM more 
effort to rea 1 tl e Pole end the Booae- 
volt wane or II gly eqnipped by the Peary 
A I Club alb a 1 the material and icl 
entlfie a r me a whl h have been proved 
to be n oat eaaantlal In polar mplomUoa by 
Com andar Peary a twenty three yenra Of on 
perle e 

I he Rooaavelt wl h Peary and hla party 
on boar I left New York on July 6th 1M8 
ailed at Bydiey near Capa Breton Nova 
S o la taavlng hr re J ly ITtb and pro 
Deeded eest ro nd Newfoindland and than 
atralgbt north throngb Davla Strait and 
BaOln a Bay to Capa York Greenland at the 
aeuthem end of Bmltl Sound leaving 
there Auguit let tbe thip irooeeded via 
BUh terther p the aound navlgnltnff le 
boiionaly throogb floetl g lee often doaaUy 
peeked to (ap Shari lat I Grant tand the 
northern et d f Klleamere 1 nnd on tbe 
other elda of the ao od err vlng ttaera Sep 
ten bar lat and b r tl e axpedlUon paned 
the winter Tbe farther progren at the 



rPifiSSflSSiK atop hwff aaff tUlto 

I bar aIMM, ibA it VM poly o« A i p Mu h i r 

aflir maistit W«i|h laada fa tha fto 
t» avtoiW dan. that too *ltodtotolf m- 

omM to rototolnff Ohpa ftooridan tiitodpito 
waiar and lytap np to an cptotoff to tod 
•to at tho month of too Bhortdah Btoor 


It tho wartt at Uaaa- 


potati atom the ooaat 
to Cepe ColmnUn, ao 


that ton Itodffa party 
tho Fold might tiaval 
' thttt np on 


The etodgo expedltton tar tho Poto toft to* 
'Booamrolt to fhroo dlvlatoai on Pobraan 
lito nit and Mnd tmdw Oapt Barttott, 
Prof Marvin nnd Com Ponry rnapaotlvaly 
tho total of nD dlvlntons batag 7 whiten and 
» Saunlmaia. with » aledgaa draws by IM 
dega 

AU of the dlvlatona appear to havo iMOm 
bled at Cepe Oolnmbla. aueh of tho uppltoa 
M WON reanlrad botog bronght «p from too 


tor Pehrunry STth la too n 
aatly Bnrtletta plonoar dlvUMm baa poon 
bowlm n way north throogh toggto loo to 
the big lend, n itreein of asfoa watte 
whleh ha erooaod on tho flnt of March and 
got away north over tho tot tho remnlndar 
of ton party tmiowlng toon after but b» 
tag atopped on their aeoMid deya Unroh 
tor iven water formed by a hromb of tbo 
IN by etrong wind after Buttotta divlaton 
bad paaaad the ipot Two elodgw wnra 
■maahed beyond repair to the Srat mnihto 
the tenme gotog hack to Onpa O0I imUa Hr 
Toeervo eledgea. At toe and et the fontto 
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g fli i n U Be Amtleitfk 
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Milllliia ^ «(in iqiM t, «WM MiOrM tte 


|Ml« tm MuHh Utk. 

<tk «« Rh ^ M«nft tk^ «u «^«hM tor ft tow 


ktoMM «t iio«ft tor tbft «nt tMw ftttor tkft tOM vlB 
tto- OH Ibnk Utk dto toM «w ftotootaitlj 

Rktok vnr ^ b« «nim 1 n« totothv itott wu iBftdft 
Itoihto w< HrrrfB, wto 1 m 4 fput bsck tor Ueokoi 


*4 ftnto BftrtUtk third camp had net eraia 


m 'wnk the tapadtOon la artt* ef the detay eauatag 


<dto>a later they oa a g ht up the mala party at the Od 
«l tte etath aeareh The latter In the imtnUna had 
hf*Btf4ratoto«-alteraa(ely deatlniaoUd toe aad newly 
freean laadd, aad had laet croeaed the Mth paraUel 
Fran that eaatp Dr Ogedaen tamed hadk by pra. 
amnMWBMfkt and llginilan aeeempaaled him relae 
taatty ewlu to a badlyfroiaa feet, whleh he had 
haaa eeaeaallBs fer three day* mneh to the reiret 
at Peary who had umatad mi Ua enthuelaam and 
phyateal pewera 

The beet dega and aledgea were aelerted for the 
aorthward kramey the party now eonetotlng ot ]» 
■tan 11 aledgea,. and 100 dega At the end ot the 
tenth march at laUtnde 8B deg 11 min Bomp 
tibmed back in charge of the eeoend supporting party 
The travaUng mtber Iraprored and Commander Peary 
and ItoiTltt waited twenty boors after the start of 
the adraace party la order to overtake them ae they 
kroka camp after the neat halt, thus using the same 
eunp and keaptng in tonoh with the advance party 
oftee In every twenty four bonm. After two more 
merehee the enn began to get high enoogh tor obeerva 
tleoa to be made 8f deg. ai min being recorded and 
the goliig oontlnuing to Improve SO minutes was oov 
ared in the nest throe marohae including M mlloa on 
the third day bringing the party to M dag 11 min 
At thU point Uarvln turned back with tbs third sup- 
porting party The neat day a march waa good hut 
nR« that came the deepoat snow oncounterod acoom 
panted by baie which mads a short and azhauatlng 
Jownay At the end of the encroodtng day the iro 
parted exactly whore the party waa enramp^ nearly 
oafnilng the lees of dega and aledgea but after an ex 
edtiog period daahing from ona moving doe to an 
Other bettor going waa reached Then came Capt 
IBartlatta last day another long march with 



Map ahowtog Uw tootoa taken by Peary aad Cook 
ofttkalraxpedItiMiB 


belt and eran better weather and smoother tee enabled 
at other twenty mllaa to be made on the nest march 
Including a daah acroao 100 yards ot Ice newly foi mod 
over a lead which buckled under the aledgea and 
broke ae the laet one left it Again a abort sleep 
and twenty flvo miles were mads on the twenty fourth 
march Although the tomporatore was not ao low 
as had boon oxperlencod eron the Baquimaux com 
plained of the bitter cold Mnch needed sleep was 
taken for a little longer and than the party daahad 
forward dreading that each rlee In the he marked 
an open lead bnt alwaya finding continued going 
The base was tblckor but sn oboerration waa poeal 


Ua at noon showing SI dog n m A riaa Ut tempnm 
tors to IB dog below aero encouraged the doga. and 
forty fflUaa waa covered in twelve hours An abaarvft- 
tlon at noon on April 6tb u lbs end of tbe twenty 
aUth march ahowed latitude SO deg ET m to have 
bean raaobed only three mfnntee or a little over tbreo 
milea from tlia Pole eo tbe remaining distance was ap* 
parantly covered before a rest was Uken 
Die lint thirty beun at the IVile was spent In mak 
ing observations and taking photographs 1 en hours 
attar arrival the weather ilmred and tbe afternoon 
of April 7th was deudlcaa A era k la tbo Ire five 
mlleo from the Polo was found and a eoui ling waa 
made 1600 fatboms of wire finding no boitura and 
tbe wire being broken and lost In wUbdrawIng IL 
Bpoed was Just as urgent on tbe rrtnm aa on the 
upward Jonrney every dey gained leniimlng tbe cbanco 
of a xale opening leoda and destroying the track 
Bvery march back leeamed the chance of pruvielons 
running ihort bcfoie the base was rca bed ao the 
equipment (ould be lightened to fadltUK epeed 
Peaiy therefore deteimined In eplt« of tbe ircorde for 
Arcll (ravel made on the slvan e to try (o I ill 
the dally Jonrney on the return covering two ot the 
northward marches on each march eontb and mak 
Ing Ufa of tho same Igloos —the Iro bLts made In 
camping—and ao eavlng time at each halt This ho 
very neaily accomplished regulerly lovenng five 
outward marches In each three of the return Journey 
He wes singularly fortunate In escaping open leads 
In the lie which had delayed the return of tbe sup¬ 
porting parties down to lat ir iicg /J m tho comp 
at the cad of the tenth outward manh where a lead 
five milea wide waa encountered By good in k Bart 
Ictla trail was found again at the other side and liy 
continued rapid traveling Cape tolumbla waa reach 
ed on the ^7rd of April after fifteen marrhee Ibe 
Roosevelt was rea hi I In two more marches and 
found unharmed Neatly two months were spent In 
additional geodetli obeervatlons aad In bringing baik 
remaining snppllea fr m tbe ontlylng each i until on 
Jnly lllh the Ire waa eufflclently open for the ship to 
be removed frtan her berth Bhe fought her way 
Bonth to Lope Sabine by August Sth picked up 
Whilnay and the etorea at Btah tonlel from tho 
Jeasie and i leared from Cape York A ignU 
26th and reaihed Indian Harbor bep 


Itofr going camp beiag made at 87 deg 68 
glia as shown by ohservatlon of tbo sun 
kdxt day Tho sturdy navigator of the 
BooMvelt who had borne tho brunt ef the 
planoertng work walked several mUos north 
la tho morning to be auro that he croaeed 
the 88th poraOel and then turned relno- 
tantly baek with the two Baqulmanx of the 
last enpportlng parly tbo provlelona oar 
risd beh^ InsolBilent to lant more than 6 
men and 40 dogs for the weeh or more eiU 
mated to bo required to reach the Fete ai 
well as for the return Journey 
Peary then determined to try and reach 
the Pole In five foroed marchee allowing leas 
than a day for each, ssUodlng the bwt one 
If necessary to oomptete the distance look 
tog His cabled narrative muak* of five 
morthaa of fifteen miles each hot as ha 
waa then aonth of the 88th parallel this Is 
os ohrtona mistake for 28 milea to whleh 
dlstoaoe be refora as having oonompUehtd 
hta Intantlon on his next the twenty flrat, 
mareh. After ■ tow hoars Bleep go^ go- 
tog was found and twenty miles ware oov 
orad OB the twenty eeoond rnsrph before sn 


tember Bth to send (be now historic tale 
gram Stare and Stripes nailed to Noitb 
Pole 

BOW DOW BAPB BU UTimB OmB 
YAnOBI 

So much doubt leemt to bsve boon en 
gendered In the public mind by a ceitain 
portion of tbe prets regarding the validity 
of Or Cooks obeeivetlons that it may not 
be amiss to doeirtlie brlsDy tbe meihode 
which li^ common with every olher cx 
plorer be would necessarily adopt In dc 
termlnlng bis latitude The a tual detcrml 
nation ot latitude altbiugb It ie one of the 
moet Important prarfiral queetlune In as¬ 
tronomy Is alBO one of the moat elementary 
lor wblih reason we fall to underatand 
why so mu h ado abould have been made 

For tbe purposea (( aMronomlcnl mesa ir» 
ment tbe celestial sphere la divided aa indl 
ested in I Ig 1 Aseumlng that the observ 
er Is placed at 0 his celestial horl/on wlU 
be tf F 8 W The axis of the heavena 
will be P p P being the elevated pole 
and p ths depreesed pole / will be 


opea Mtd detoyad tho Journey Another brief Hoar tho ggxtaut fa NNlpftlsted is messsrlsg the ■ns'h sIMnde. tbe unith of the obaerver and v hU 
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nuilr The crett rlrcle BrBV wlU be fbt ebeerr 
n tlHUlel meridtu like ell irett elnlee peeelag 
II louKh the teIntUU poiee it bi u boor etrele w 
Ir le of decllneuon Tbe i‘lrele tOWD ie the eqal 
II tial (tbe (elMtlal equator) and tbe olrUe MZffS 
linrndl lUr to the meridian ia tbe prime vertiial 
r iiili a the hoilMn at K and Wr reapertiTaly the aaat 
ti I west pointa The north pole of tbe baareBa le 
I and le u arked by tbo Pole Star or North Star 
The latitude of any place on tbe earth la equal U 
■ he altitude of tbe elerated pole at that iriooe Hence 
ly nnaeurina tbe altitude of the lole Star the north 
Intlti le of a place above tla equatoi in directly ob¬ 
tained Thle followe from a cunelderation ot Fig > 

In whi h Pp le the earthe axle and BQ fha eqnator 
The llni H It tangent to the earth n aurtace at L la the 
I 01 lAtn an I tbe point f the ronlth of i Aaeome 
that the larth n axle and the line L P parallel to the 
0 . rtb 1 axle to be both In lellnitely prolonged Becauee 
ot the Immenalty of the celeatlal epbere aa rompared 
with the earih thane two llnea will aenelbly meet at 
a lomn on point on the mirta e ot the celeatlal epbere 
and thle uanniiu point le the elevated pole To aa 
oheeiver 7 thU ilovatel pole will therefore Ho In the 
dliixtlm 7 P tiA r LH will be lU altitude (from 
* I lldlan geomelry we know that the angle BLB H 
Cllal to the englo P O Q and the angle / I P“ equal 
to roP Hence the angle P LU (tbe alUtude ci 
the polo) la equni to L 0 Q the obeervera latitude 
The latitude ot a plaia on tbe earth b alno equal to 
the le llnallon ot tie xentth at that place The deoil 
nation of a body or p< Int le lb angular dietanoe from 
tbe I lane ot the aleotlal equator and heme POQ 
In ng i Ik the dec llnation ot the aenith or latitude of 
7 In I Ig ^ 

In order to al niate hie latitude the navigator or 
explorer employ* a eextant whith ia an instrument by 
nieana of which the angular dietance between two 
V all le obJecU an be measured Since Pole Star oh- 
Bcrvaiiina cannot always bo taken because the horboa 
Is not alwaye visible al dusk or at night time the navi 
gator la geoprally compelled to maeanre the suns alU 
ti d« and to use that aa the basis of latitude caltula 
tl na Aa shown In Hg 1 the sexUnt is a eactor of a 
cdrele whose arc. ineaauree 60 deg A movable radius 
I ailed tbe Index bar 0 n revolves alwut the center 
ot the sector At Its lower extremity the bar carries 
a vernier D At the upper extremity of the Index bar 
If a slivered minor < the surface of which Is per 
pcndicular to the plane ot the Inetmment Another 
glass A called the hoils n hlase Is ilgidly attached 
tt the fran of the Inatrumeit the upper halt of 
which glass la tranaparei t and the lower half silvered 
The sue face of the boriron glass must also be per 
pcndicular to the plane of the Instrument A tele- 
a ope 1 Is directed toward the horlson glass with lU 
optical axis parallel to the plane of the Instrumanb 
Two ecu of colored glosses P and P are usually pro¬ 
vided for the piotectlon ot the eye when the aun ia 
olwerved The sextant la construrted on the princi 
pie that the angle between the first and last dire Hon 
of B ray which bos been iwfiected twice 1 1 the same 
plane Is equal to twice the angle whl h the two re- 

fie ting surfaces make with each other _ 

Suppose that we wish to measure the an 
gular dIsUn e IiKween the aun A and some 
llstant ohje t B cn the horlson (Fig 4) 

The objc t B la dislloitly visible at n in 
(he telescope through the upper tranuparent 
halt of the horiron glass as. The object B 
Is ao distant that the rays B < and B V 
coming from It may be regarded as eenal 
bly parallel If at and (If are the posi 
Ilona of lb Index glass and Index bar when 
both glaaaee art pun 11 I the ray B C will 
lie nfitet d by the two gl seas In a direction 
parallel to Hxelf and the observer whose 
oe Is at 7) will see both the dire t and tbe 
refie tel 1 1 age of B In eolnetdeme It the 
Index tar lo moved to some new poaltloo 

II ao tilt tbtf iBV frem the sun A is 
finally rell t I In the direction asO thM 
tbe obecivcr will ati lie direct Image of B 
and the refle ted Image of A In eolnetdenas 
The angular distance bttween tbe two bod 
ies is evidi I tly equal to the angle b^wsM 
tbe find and the last direction of tbe ray 

A t which at gle la oq lal to twice tbe angle made by 
tbe two glosses \ Ith la h mher or twice tbe angle 

III It then ne I now tbe point f OB tbe gradient 
ere at which the In lex bar stands when tbe glasses are 
panllel twice the tlffercup between tbe reading ot 
that point and that of it o point I will be the angn 
iar dlatause of the two bodlea To avoid tbla donbllng 
of tbe angle every halt degree on the arc la marked 
as a whole degree 

The mn le tbe holy generally need by navlgaton 
in determining lolltn le Hie time ot noon being s^ 
piwxlauteiy known tbe observer begtna to meoearo 
tbo altltfide of tbe lowei limb f Iho eon a few min 
Btm bolbro Itooa oiid ontlnnee to meaenre it until 
^ gob ogMfifi t* riM) w d4* as it la callsd. Tha 


greatest alUtade attaliod «gr tM OV te Mpsb to 4ba 
martdlas alHtedo " ■' *“ *“■*“ 


alUtada Taking tbla treta to date xm obtain Hw 
cune seattb distenoe LAoklng In tbo ' 

Nantloal Almenec ero find tbo 
for Oreenwteb (or 'WMblngtetal 
with the bonriy ebaagi 
tbe exact declinatloa at tbe 
Tbon tbe observers hstitnde is obtatnad becaooe tbe 
Utitnde of tbo Otaoervor oqnals tbo male aanitb dls- 
unoa ploa tbe ana a docUnatfoa Tblo lo apparant 
from a consideration of Fig 6 in wbUb tbe drele 
A QBB Is tbe meridian Q and F tba eqnator hbd Ow 


mteaHhtei tut Ukt* 
inn w^, 

of tbo bBtf 



nsa and aide ekratlcB of Oapt Oody<b 


polL and 7 the senith 9 / ia the declination 
renitb or the latitude of tbe observer It tbe tun 
observed el s south of tha lenttb es it erpaaeo I 
meridian then 7 a is He senith distance end Qi 
declination which Is known Then QB cqnals Qt 
iZ in other words the latitude equals the decUi 
tlcn ot the sac | lue Its senith distance 
The handling of the sextant to so simple a matt 
and the application ot corrections to its readings 
eaay that we foil to understand how anyone c 
aertouBly donbt Dr Cooks eoeuraey 


OAR ooBTfinmnABXT Anopun. 

Following close upon the great ezhlbiUim of flying 
which was given recently at Rbeinu Copt B F Cody 
wbo baa been working for s number of yoon In the 
Inlcreets of the Brittab government bos met with 
complete succesu wHb bin aeroplane and boo eno 
cceded in arccropltohlng a cron-country flight of mm 
boor and three mlnutca dutaUoa, in tbo oonrse of 



, bo rttbted irbon tt tlpto « 

■ gMOSteSSt of tbo tett Wlo |h 

_; tto oamplaM to tto titftt «( , 

teg Us a heg temtel iMteo la gUteoHlIilbifi 
moiBO of two woitkal raddora—qg* jb ttoqt 


ThaOody b 

«m oUd Two of the w . . 

In dtomotor art ptaosd sUo by lido Intt vadttf iMi 
front edge of tbo lowor piasio Wbflo ttto third obo tt 
loeatod In advonoo of ibo other two and at tbo Ifitite 
aocthm ot two pain of heavy tedliMd vprlibte o» 
tending downward from tbe roar tongttodlnal of tbg 
nppor plane and tften beneeth the bed ot tbo meter 
reopaotively Tbe termer pair ef tncdlaed nprifikts 
earrtos ante ter the aviator and bto paawnger tbo 
Utter aeat being a toot or more ibove tbe avietort 
seat and teat to front of a radiator oonslaUng ot tong 
thin tubeo estanding npward to the tnmt ofiga at the 
top plane A eingto skid extonda baelnntfd from ttw 
rear edge ef tbe lower plane on tbs oeater terewnfi- 
aft Une ot tbe mechlne Moat of tbo woHIbt ot the 
aonphuM to carried npon tbo t«« wboolo p H aeod 
boAoatb its front edge Coitod^pring shook abomtan 
aorronod tbo nprigbt rode OxtomdlBg from tbo ngU ot 
tbseo wbools to tbs lower ndge Of th* front pUno 
It tbo maobino tipi downward In front when nmnlm 
nlong tbo groniid, the weight tt taken by the ■UO 
wheel U front, while it It dps upward tbe Md at 
tbe tear tonebaa the gronnd This ekld atto nett oa n 
brake when alight^ Tbs om of the tn^ned np- 
rights extending out in front, and aUo Uw Wo of 
bamboo to anpport tbe mddoro m akeo Capt Oedy^ 
Mplaao osmewhat elmflar in oMUtmotloB to tbat at 
bto fellow countrymen Mr Onrtiw. 

Tbe main plansa of Capt Codyo machjoo an It 
teat long by TU- teat in a tetwanteaft dlroetloa Tbw 
are epaoed • feet apart at tha center tbto diotanoa 
of the gradneUy diminliblag to S teat at tbe ends. Both 
planao aro arebed tUgbtly in a tnasverso dlrsctton, 
the upper one being carved downward eomewhat mere 
tlian tbe lower one in ordwr to bring it nearer to the 
latter at tbe endi Tbe enda irt both ptaaaa teorw 
over are almoet flat altboudb tbe other parte of tbe 
Btrtecae have the nmal pateboHo onm In uuhlng 
these surfeaB downward Oapt Oody boa teBowed tbb 
idea of the Wrigbt brotbera who claim that a aUgU 
downward ourvatnie of the ends Of tbe planoe to ptw 
terabla to an npward onrvatnra ef tbem In tbo Jona 
Bug” Uptons of tbe Aerial Hzparimant Aaaoetotton U 
wiU be remembered that tba oppor plane bad He eada 
enrved downward, whito tbo ondg of tbe tower ptone 
were curved npward Tbto arching of tba rarboea |n 
oppoolto dtroctfene wsa wo balleve tbo Idan Of lAont 
Belfrldgo and it waa fimnd to work vary well 
Tbe winga of tbe bortoootal rodder are alee arched 
■lightly ia n eiroltor nuuiaer to tbe main ptoase Tboee 
are operated by a bortoontal eteerliig xrhoel ssoonted 



which be rope to a baWH of abonc 400 teat eirdad a 
rhurcta ataepto and tnveted altogether eboot 47 mttoe. 
This to tha flm flight denuiutratlon of any paeonnt 
wblob boa bees glvw In Jftigtond and tbe fvit that it 
baa been apcoaielttbBd ter an Amertaan attar panda- 
tent exparlmeaubg pate anethar aviation rocaod to 
the credit of tbo United tttMlsa, 

Oapt Cody bae teadt fi tew minor obpiBsi In htt 
maobiM atnes tt tew l^teatteted by w to oof ttopa 
ef Janaary »Wb toot fMof imong tbssa fir to* dtvto- 
ing U tba alngtemulpeil hmliottte] rtddor In ftont od 
the matblne tot# two ofitonto P^AWtt O' «>afite pttafif 
otda by aide ante w thw eqa bp tewM bte 

gather or separately ttaf to appoadte dIrbBtlettb Ikto 
divtttoa pt thp h otto^ Htften into mm ftoto m 


Swaying tba wkool from left to rlfiM or 
vfiw oerea oote tbe wlnge of tbo bortoontal 
rodder so as Co rWtt tbo macblna wbon It 
ti|a while taming tbe wheel movea the 
vertical raddort to frrat and behind end aUs 
tacHnee the wfaigi of toe bhrtooBtal mddw 
■Ugbtly in eppoelte dfreetloiia in order to tip 
tbe macblne downward ba It nmkaa a tnni 
puehlng forward tbo otesring wheal or pnlK 
I too two wtoga of 


to direct tbs maebtno to olthor ot those two 
directions Oapt Cody bu atop providfifl 
ter attxiltory bala nc ing plpMa at too on^ 
of tba main ptonon ntai ean be gUnohdfi 
to tbo uprl^te bUf way botetean the ptonK 
it they aro tmmd nsBOniy^ Ifi order to ftp 
too maoUno to Seoklng oibrapf tan* fiM 
tovantor hta otto pmMpd fet vrarptefl tk* 
main oortocoott bn finds DUdMtttefitey |tp 
hPo emplayod s ■yntpm M oMptog ton wtoi 
axtonahms of Ipm kltsp pm ftttt 
r man lifting Utsf tetto w^ bp fiia 
mantod tt it waa tpfiad fitet thO ^ 00* fiat |MM 

proparly ty hanUng tt dOim agd wfifpBto fitt Btm 

oxtanslaaa U tba nmta bog tfia tofipfito dfiliU ftt 

died 

The ptoter Plant of tW Oody 
of aa tesyltodar B M Vv Ifito llt ip aifitofi 4 

danModng ahoni M - 

tofi tt as d too li) tt wte|te 
m»ly to kba yw tt hap) 
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* nc nvuto f mM 

A Mr WMbs auahftM taps wr r«uam u< 

VOU aw M wMly tW49 > Plw* of flat itwl ud 
tirftsMkttiaaoroM^UMaal tawttuwir Iron ow bo 
^ IMfl* » Vtoro or Mook Of aimrt H x ^ iaoh, tad 
«rt o4t tva lansvhi ot (taobaa aa^ Natr tha and at 


tbaaa Irima and aboat 1 Inch apart drill two bolaa, 
U^taUOk tap Mlaa fat ona and plaaranco holaa In tha 
atfaar Oantrnnr batwaan tba holaa fllo Vabapad 
CMoaaa ahMt 1/16 hicti imt Tap out tha holaa and 
aaawnMa tha partp ualDg roind haad acrawa of li Inch 
langth Tha apda ot tha Wraoch ahonld be ronnded fOr 
roBTaaiant handllBg Tha dlmaailoM herein given ran 
of ootraa he varlod at win An; ataa from the amallaat 
to the latgaat oan be made In tbia war 

tn oeu FBdeni n lusna inn? 

■r eauaee »<u, ca 

The ottftopaarp way ot prwnring table alnip la to 
poor boillag water m aiigu- or aet a pan of water 
OB the atora to boll, with aoflclanl angar to awaeten 
and glva body to tha water Blrup tor canning la 
alnoat invariably made by ona of thaaa inetbo<U 
aithoQgh neither ona anablaa tha hoaaawlte to obUin 
a dnaly-davorad clear flnld 
Sugar whan pat in boiling water or In cold water 
that la rmlaad to tha boning point aeama to lone Ita 
dMicaU flavor the reanlUng atmp la freijnently 
ataUiad, rather faintly yaliowlnh or hlulah aoeordlng 
to the aomponlUan of tba vaaail in whlih It ta pta 
pared Thia atain may ha doe to the rhemlua aaltn 
bt tha water, which are made active to oolor augar by 
being anbloetad to bant or tha atain omnas tram tba 
tinned or gtanad material ot the veaaal given oft when 
hot la tba preaanoe of water and augar It may ot 
oouraa originate from tho chemical rearilona aet np 
In tha water aoly whan tha water la in venaeit of ter 
tain compoaitlon and the atain may ha unnotlcaablo 
whan vaoMU of other oonpoalUaa are nnad But 
whara a ntaln in tha airnp cannot ha datartad there 
will nlwaya ha found a giitty aadlmant In the atrup 
pltrhar nitar <>ooling Thia ia dna to tha Impniitlaa 

There la anethar and better roathod ot making nlmp 
than by tha aid of heat It U tba cold preoam By thia 
■fanpla method Bw almp reMlting haa a body that 
in of cryatal purity fiaa from atain and with tha aadi 
ntant fllterad ont And what la of more Importance, 
pathapa to one who haa a diicamlng palate the almp 
baa a flavor anparlor to that produced by cooking or 
fay tha appllratloo of heat 
howavar moderately 
My father wac a dnigglat 
and chamtnt of near thirty 
yeara* praoUca Ba began to 
Dihha all hla alrapa vary early 
fai hla career and obtained 
quite a rapotatlon among 
^urWclapa in bin locnllty for 
the qnaUty of them 1 have 
mn depleted hla method whlih 

Mr makan the almp and flltart 

M It alt in ona operation oatog 

M faiMaad ot the cbamiata ap> 

M| ‘ n . paintua, aach aitlclaa aa al 

Mr ^ neat aox hooaawUa can find 

HI i** , in bar kttenan, and can a» 

' • || t Tha pniVg raquirad In thia 

, flijlllliMH bntda A bC Abont a quart or 

■■■PW more napwHy an Armmd 

*i iw * two corkn. 

^ vat A atef a Ut Of eotton 
<• >> J|.lo(afl>tlir A.lBrgwmo«thad. 


AuMfflca*! 

flag adsA ia a hatter (cm ta una Tbanmallaroork s 
to flttfd wtohia tha Argnad ehlmnay and cm or mora 
nmatl holaa ara horad through It tba bolaa may ba 
bumad by maaat of a rafl^ wire 

If a fnanm ba cabatitntad tor tha ArgOBd chimney, 
tba large corii O may ba dJapenaad with and If a 
bottle to naad having a neck Chat wUI admit the 
Argaad cshlmnaya long cylindrical tuba bnt not Ita 
fnnnatahapad bam no cork need be uaad with the 
chimney either hut tha naa ot a cork to pretamd 
aa It pravonta tha dnat from gatting In and keepa tba 
water la the drop from avaporating In nee the parte 
are anaembled at ahowa in the drawing and puia 
grannlated augar to pound into tha chimney until the 
tuba part ia filled Over thia flltered aator la poured 
and tha top la then covered to exclude dnat 

Immadiataly the maaufaiture of airap beglna Pha 
pracaaa mnat not ha hnrrlcd Tho rate at which tba 
ainip dropa into the bottle moat be regulated to tha 
BiM ot tha hole throngh tha cork D atoo the thUkneaa 
of tha cotton B and tha danatty It la packed home 
agalnat the cork If the airap ii made too rapidly 
it dropa down dlinted By ragnlating tho flltor the 
control of manntacture ia aaaurad Kilter paper of 
anitebla taxtnn tor flitartng airnpa may be eubatltuted 
tor tha cotton a rapid flltor paper and cotton would 
make an Ideal atralner to clarl^ the liquid aa it forma 
and Boeke to encape 

Tho airap made by flltration—as a rhcmtit would 
call tha proceaa—haa a taste of rock candy By eus- 
pending tbreada In the alhip cryatali of augur wtif 
grow upon them popularly known as rock isnriv 
Those cryataia by the way are better than ordinary 
augnr to eweaten a teacup tn tha oplnhin of aome con 
nolaaeure Aa a medium in which to preoaive tber 
riea pcachei plume In fact any whole fruit to uee 
when serving llqnora It la Immoeaurably superior to 
hollad airap CherriM hard rooked and auapanded 
tn it may be Incased in solid crystela of rock randy 
With thought and ingenuity many noveltlea may he 
devlaed with it aa one of tho ingredlente 


A very good wo to hold pipe or rods that have a 
pollahed eurfaca is to aprlnkle dry plaster ot Psris 
on heavy paper and roll the article to be held in the 




■ad tha sidai trimmed down aa that It will ba abatH 
6 Inchm wMa In tho canter and J or 3 fawlian wide at 
the anda Drive nalie CO In the anda of the beard 
Jtak np tha fraua of the car to taka the weight off 
the igring put tha center ot the board on the rubber 
bumper O oi If there la no bumper on a eultabla 
block of wood and bind ihf anda down tightly to tha 
apring with leather itrapa oi clotheellne 
In esaa the breakage la toward one end a bloik B 
Klg I should be nailed to the board over the break 
The remainder of the opeiatlon la eubelaoUally u 



abown in Kig 1 When clothcfllne te used the wind 
Ing ahould etait at the end of the board the abort end 
of tbs rope being t nl In a single knot and led along 
the board and covernl by the lubBequent tuini 


A simple taptrcl rtainer for tilting a piopollcr 
wheel to a eheft Ifaal might bare an odd latter may be 
made out of a to igh pine of hi koij turned In a lathe 
to Ihe same taper and Hire of the ahaft Leave a 
touare end nn the hickory piece as shown in the tlloa- 
tration Cut a quar 
ter Inf h groove full 

length in the taper fVfflH m J 

«d part tniigly In linfflH n ' 

aertlng a quarter- L ) 

inth aqiiare plocn of 

Htecl In the groove A MJHL ^ 

Self hardening eteei ^Si ’ 

[^lir 

bevel the iiilttnK V^Mh M il 

edge which la maik I WgB w l Uj 

ed A. In the 111 le „ IH 11 

tration to pMVtnf ®r 


paper taking cape Uml there Is plenty of the plaster 
betwesn tho paper and the pipe or rod Place the 
roll between blocks of wood having a hollow faie 
and clamp flrmly In an oifllnary bench vine If upon 
removing the paper the plaator le found to adhere 
to tha pipe Ip hard enkea do not try to eciape U off 
but wnrii the pipe In clean water which will loosen 
tha plaster and leava theiaurfaca In.a perfect condl 
tton AnoUiar method to to ptaca tha pipe batwoan , 
ptoeas of had tprtnklad with plaator and iiaa a pipe 
vtoa tar a damp, 

TuraasT wahi to non* miBea. 

A qtring to moat apt to break In tha renter is In 
Klg. 1 The spring oHps A A will probably hold It to¬ 
gether after a fashion but tha ends will aag and pul 
a daiigarqtoi Strain on tha clips A hard wood hoard 
a, ttm 1 iBoh to t Inchaa thick should ba procured 


jHim m tarn, Oh Cln. 



Mg 1 a nnaiffg M 


thrva set wrewe l&JU 

which miy hr I Itn A nsm T&RBEfa XgAllll 
ed with a B Itw 

driver to slightly adjust 11 c taper and make s perfect 
tit Uee a fair else! monkey wren h In rititlng the 
nnnir Tho writer fitted a propeller wheel lu a few 
minutes with this devi t 


A lamp rhtoiilHl In eci cllniev reqiilic 1 fni expert 
uiintnl puiposew wliii ri eptulee hr tin lanipv aie 
not available Wbero they are watched Hufllrlpnlly to 
nvold any danger from fire I dleon Itaac lainpH may be 
held In place by nails theicby oveiionnng (he need 
of eeceptaclee The lUuslralinn shows auch sn ar 
langenient in which a lami Ih 
held In place on a board by ^ 
thieo nallB A fl f No rilmon 
alone are given for the lo atlon / ✓—s. \ 

of the nails aa their prniicr po I / \ \ 

eltlOD la very rtalllv obtilnod I \ I j 

by ualng a lamp aa a gage The \ \ j j 

edge of the I card ahould Im \ \ / / 

about at the Jun (Ion of tho Iihhi \ \ / / 

to the globe as shown See that \ \_/ / 

> the nails for holding the vart \ fO / 

one lamps arc so Ick a(od that the . \ JLJI / ; 

glohee do not crowd oie another J 


nail B and to either A or r I 
They are Iwlated around the | 
nallB and raav be solleied there 
to If dealred When In use tha 
board should be laid on a table 
somewhat larger than Itself and 
with the lamiia In a horisontol I ^ 
position In ase a lamp aeci 

dentally becomee loose the tabic ’- 

will catch It and prevent Ita be- A I 
tag broken Tha lamps are In fl 
aarted by puabtng them down 
ward between the nalla A and r and 
up until ontart ia made with the 
that with rwrtain connections a abort 
snit If ihe shell of the boee touch tli 
name time that It touebaa 0 


A inKB lAsr 
BXOlPtAaU 












It liM betn d«ml(ned 
a(i7 portability The 
main piaoee eaib divide Into three eec- 
tlone. ronilatlng of a reniral portion 20 
foot lo length, and two and portlonn each 
of 10 (Oet m length. The polea which inp- 
purt the rear rudder fold bark agalnat 
the planea, and the front rudder bambooa 
tan be readily dbunounted The cbaaila 
alao cornea aimrt, and tbua the whole nui- 
Lblne can be eaully and auickly die- 
mounted tor tranaport Althoogb no teat 
haa been made of tli epeed, thia machine 
bocaoee of Ita powerful motor and ef 
acient propellere, and, eapeclally, becauae 
CapL Cody haa attempted to radnco all 
boad realatance to a mlnimnm, la un 
doubiedly a very fast one. Jt li prob¬ 
able that it will compete with the 
Olerlot and Antoinette monoplanea 
whloh ere to race In Bnghuid for a |2C,> 
DM puree next month 

I'ot the detalle and drawingi of the 
Uody biplane pubilebed In thle nrtlele, 
we are Indebted to the Bngllsh weekly 
Might _______ 

AvtoUea Abroad. 

Tbo aacond foreign aviation meeting, 
wblrb wna hold loot week at Breecla, 
Italy wen by no moana aa aucreaaful aa 
(he Bret event at Khelme. The Held waa 
very rough, which made landing without 
breakage difficult, and In addition in tbla 
the weal her waa not alwaya proplttoua. 
M [.erebvre, Iba daring FTenrh aviator 
nlio piloted a Wright biplane at 
Hill inn woe killed at Juviaay on Heptem 
her Tlh when lila marblne plunged to the 
ground Tbla la the aei-ond fatal accident 
which hua occurred with a Wright aero¬ 
plane Lleul ('aldcrara, of the Italian 
nniiy, who alao bad a had fall In hla 
Wrlghl iiiaihlne n miiplc of montha ago, 
again ■ ime (o grief when he took 
Lefehvre a place nt Ureiiria on Beptem 
her 8tb, the Brnt day of tho meeting 
Juat after aurtlng the aeroplane tipped 
ao badly that one runuer atrurk the 
ground and waa deraolisheil M niertot 
atrurk a tree am] Iiroke hla propeller 
Antanl'a propeller nlao broke while be 
waa attempting lo moke a teat Bight 
Both tbs lutter niildenta ware attributed 
to the unevenneaa at the ground Curtlaa 
and Bterlot cmasod the itartllng line 
every day In the 31 mile race for the 
Brand Prtx acconllng to the reguUtlona, 
but no extended flighta were made np 
to tbe time of our going to preoa. It waa 
much too windy on the lOih Inatant tor 
any flight to be made At Berlin Orville | 
Wright continued to make dally fltgbti. 
On Beptember 7th he flew for 53 mlnutea, 
and On the 8th he made two Olghta for 
Crown Prlnoe l-Yederlck Ha la taaob- 
Inc Oapt ffinglehardt to opemte tho ma- 
tflilne. At Scarborongh Beach, near 
Teronto, Om, Mr O F Willard laot 
week made two oxrellent flights out ovar 
Ufte Optgrlo with the Curtlai biplane 
of fbo Aeconimtlc Society Bach time 
•tbiM ibr malac down an ineiuu «■ 
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at the platmi. It la eapeclally adapted for nae 
With Internal cosboatloo enginoa. 
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Fire Insurance Rates Too Hip? 


Doubtless. But the rate simply measures the fire loss as 
a hermometer <ioes the temperature. Rates in America are 
ten times hi^r than in some parts of Europe, but—in 1908 
flie fire loss in America was 238 MUlioiw of Dollars. Thu 
avxmous waste was iaigely preventable. Slipshod methods 
of consbuction and criminal carelessness in the use of property 
bring about thu terrible fire loss. It is any wonder fire rates 
are Hgh m America? 

Do you want to help reduce the fire cost arHf fire insur¬ 
ance rates? THE HARTFORD FIRE INSURANCE COMPANY 
has publi^red a book on this subject which contains chapters 
for the Householder, the Merchant and the Manufacturer. It 
tells each how to reduce the chaiKO of fire in hu particular 
clayi of property. If all property owners would follow the 
suggestions of this book the fire waste would be lessened and 
fire insurance rates would be greatly reduced. The book also 
gives vakiable advice as to how insurance should be wntten 
and teds in simple language common errors to avoid This 
book may save you ttnnisands of dollars and much trouble, 
no matter m what company you 
are vuured. It is free. 

5end for it at once. 


IW HARTFORD HRE INSURANCE 
COMPANY 
HAKTrORO. CONN. 

Swidmyouf Book “rim Pm wiiSon Mid ni^. 
IniunnM” advoitod In The SaenOic Amariun. 
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The Most Magnificent, Scholarly, Original, Practical 
System of Reference in Existence 

THE AMERICANA 

Published Under the Editorial Supervision of 

ICe SCIENTIFIC AMERICAN 

The AMERICANA, while American in its con¬ 
struction, is international and world-wide in its scope. 

The AMERICANA is the onlyowt. which presents 
a development of every department of knowledge. 

The AMERICANA contains thousands of strik¬ 
ingly beautiful colored plates and photogravures which 
embellish and illustrate the text. 


I 'AK.EN all in all we kave no kesitation in saying 
tkat tkia ^reat American production, in tke extent and 
uaefiilnew of its contents, in its tecknical arrangement, in 
its original conception and krilliant performance, is witk- 
out a peer."— Review of Reviewi. 





Some idea of the magnitude of this work may be gained from the fact that it 
required an invMtment of more than # 1 , 500,000 to produce it. 

Over Two Thousand Special Contributors 

Compniing the greatest living American and European scholars and authonties 


CDCir IIM RFIIIIF^T 

I lice lira ndlllkW I Mea of the vn»t interest 
■ wnm — ^ and iramenfle utility of the 

AnmcANA, or of its ezcepUouI vahie and sumptaou appearucs Let os sond you therefore 

a handaome IgO^paf* book oontainioK aped m a o pafea, mapa, fidl.paae plates, duo- 
tsaea, color pUtoa, and tast lUnatratkina, with portraKa of cdolwitioa, full page phuto- 
giapliio plates of the most mt oro s tfan and up-to.data suldects—The Amencana bemt 
the best ilwiMtad of aO rofa r oaca works With the object of making the AiiEhiCANA 
V>kUy and widely known, befrae rl«<^«g the work m the hands of dealers for general dwtn- 
botioa, w« wOI aeoept orders direct at a large redaction from the established pnee Those m- 
tonstei an raqnastsd to appUeatioii immediately The work h sold ezcliuirely in con- 
Metioa wllk tin SCIENTIFIC AMERICAN, and cannot bo otbarwiae obtained. 
















































































































SCIENTIFIC AMERICAN 


Scleniilic AoMriCAii 



MVNN & CO. Inc., Cditora and Propriatora 


No »6I Broa.dwa.v. Now York 



TxnMS Tit svum niukitf^ 

UMOopj.oMTor, AirtuUulbilBuuiiirMinlfD |a.(iO 

Him aopT am jmt, tar Cuuila H. & 

Ua* aop7, OM fmt, to ur foralRn caiinirjr, pmui).! tmiiMht, Iw bl 410 


THt KIWKTiriC AMBHIiAA PLUl II ATKiM, 



lit bj polal or ripnaa nMiirr uitlw ur bjf lank liniTl or rhiTl. 


HUKV « CU IdTm on Bnioilway Srw ^nrk 


NHW YORK, SATURDAY Hlfll>TKMHMll J^lh ltii9 


Tha IdUor U iloiyi (lid In rcndra for iiioiliialuiii llliiMnlKl irticlM 
OB Hbjuutl of UBuly Intrmt. If Uil iduilnimphl in a/iorii, lliu anli m 



TSX “WAU" or At AUtOriAIH. 

Tlioae of our readen who have eat In a raclnx "hell 
or atood at tha wheel of a raclni jarht will remember 
how troublmome la the "wake of a rompelltiir 
whether It takea tha form of the waah of bla a< ulle or 
of tha dlaturbanre of the air ai It aweeim from the 
leach of the maltiaall of a waatherly yacht that la 
eatlnff oat to windward aome dIaUuice ahead In 
the caoa of two rating yachta that are thraahing It 
out on the aame tack In a atrunia to windward 
there la a certain relative poaltloo of the two In 
which the dieturbence of the air rauaed by Ita pauo- 
ate o*er tha aalla of the leadlnt yatbl will prove ex 
ceedlngly troubleaooia to the eecond boat eapeclally 
If aha be but a few lengthe aatem and salting close to 
the wale of the other When this occurs, there la 
nothing for It but to put about on the other tack aud 
so get clear of the Interfervm e 

With tha rapid development of met hanli al flight, the 
remarkable extent of which was shown eo clearly In 
the recent brilliant perfonnanres at Rhetma It has be< 
come evident that the wash, or Interterenre which 
la Inconvenient to a aalllug yacht, may boconie post 
lively dlsoatroua to that yaibt of the air the aero¬ 
plane It was not until the Hhclnia contests that an 
opportunity was presented to determine the elfecl of 
one aeroplane upon another whan In muetlog or over 
taking they passed In rather close proximity It la 
qnite possible that Ihe question of Interforcnco hod 
never occurred to the avlatora at Rhelma, but It Is 
certainly a surprising fact that the existence of such 
Interference and Its evidently serious character os 
ahown when several machines were In the air at ouee 
Should not have excited more attention both at tho 
time and In subsequent export discussions of tho 
Rhelms run testa 

When suih a large body as an aeroplane spreading 
several hundred square feet of surface and wolglilug 
from a quarter to half n ton la driven at fifty miles 
an hour by propellers that are revolving at from 1000 
to 1100 revolutions per minute It Is i-ertsln to leave 
lb Its wake a coniplliated series of aerial irosa cur 
rents, whirlpools, and vortices Now, Judging from 
the description of pyewll nesses of the Rhelma races, 
the behavior of Ihe neroplanes when they swept Into 
imther close proximity to one another. Indicates that 
thsse srllflrlally-crealeil wind storms were present and 
that they seriously affoded the equilibrium of any 
aeroplane that cams within their Influence Tho 
"wash" from propellers, driven as In the case of Ule- 
rlot’e monoplane by un 80-horso-power engine aud the 
air waves set up by Ihe imseage of his planes must be 
very serious Indeoil leruinly the air will not regain 
Ita equilibrium until long after the machine has 
swept by 

Tao notable Instances of this Interference occurred 
when several aeroplanes were In the air together Dur 
Ing one race when b'ariiian was rapidly overhauling 
/OltponenU who were flying al the same level, he en 
Douritersd the wash of the machines and his own 
aeroplane was thrown into rather violent osi Illation 
Beforo he could pass It «ns necessary to make a aide 
dalonr to the right or left or awing up to a higher 
level Into mdlstnrbed sir nn another oiiaalon when 
Lelikin flying high overtook s competitor who wee 
traveling at a lower level It was noticed that bis 
own gswoplane mnde g sudden dive, os though drawn 


downward by the suction of tho machine below him 

We attach no littia Importance to a question which 
mimt become Increaelugly serloiui as tha number of 
flying machines la mnlUplted, and the llavorite lines 
of trsvel become ptmalous with these mechsnlcal birds 
of the air ‘ Leeway," os tha eallors call It, will be¬ 
come even more naceaaary to the air yacht than It 
la now to the eaUiBg yacht Woe to the aviator 
who, flying low with ocant claaranra between him- 
self and the ground la overtaken by soma aeronau- 
tlial scorcher who eweeps up from behind, snd with 
the choracterletli snort of triumph whirls onward giv 
Ing him his aerial dust. Happy for him It ha recover 
Ms mdely-dlaturbcd equilibrium at tha expanse of s 
broken wing and not of s broken neck Perhaps after 
all we have been a little too ‘ prevlons" In felicitating 
oiirselvHs uimn the unlimited room that will be af 
ftrded for flight through the air, evidently the clesp 
auie demanded by our alxty-mllfran-hour aeroplane 
must be measured by mmethlng tar wider than the 
alretch from tip to tip of the planeo or the length 
from head to tall 

THI RKTinUI OF XAUIT'S OOni 

The announienuiit by Prof Mu Wolf that he has 
discovered Halleys comet will be received with In 
terest and w Ith snrprlae by every astronomer through 
out Ihe world—with iotereat because not a little credit 
redounds to the Heidelberg aolrunouier, when It Is 
considered how much tola honor has been coveted, 
and with surprise because the historic comet hu msile 
Its iippcarsncu nearly four months before It was cx 

Halley's comet la unique because It was the flrat 
celestial body of Its kind which was malhematically 
subjugated to the law of gravitation and because Its 
history Is to a largo extent tho history of astronomy 
In a comet was observed by Newton, Halley 

and others On examining the clrtumatancos of Ita 
motion, Kilmuiid Halley who woa Newtons Intimate 
friend and who did perhaps more than any other 
asirououu r of hta doy to poputsrlxe the Idea of gravlta 
lion tomputed Us orbit on the supiiotILIon that It 
woa parabolli ('omparing bla rvaulta with the ob¬ 
servations of previous comeU for wbleb purpose It 
was nciesssry to esicnisle their orblu from the neceo- 
SI rlly Imperfect mesaarements of earlier tlmeo, he 
found that in li>.tl snd 1607 comets bad appeared 
whkh followed on nearly the aame path that be ven 
turod to asMrt Its Identity with them and to pre¬ 
dict Its return within a period of about 76 years. 
Knowing that he wonid not live to witneaa the event 
because of hla advanced age be left a plea for recog 
nlllon which reads Wherefore If It should return 
according to our preilirtlons about the year 17CH Im 
partial poaterUy will net refuse to ackoowledge that 
this was first discovered by an bngllsbmao 

In tha year 1768 the Krencb astronomer Clalraut 
took up the task of computing the perturbstloiia which 
the comet would probably have experienced since Ita 
leal appearance hecRuae of the Influence of the two 
great plsnets, Jupiter and Saturn An extremely la¬ 
borious cRlculatlou showed that the comet would have 
been retarded about lUO days by Batum and about 
618 days by Jupiter, and accordingly be announced 
to the Academy of Scteni'eB near ll’o end of the year 
1768 that the comet might bo expected to paaa ita 
perihelion about April I8lh of the following year and 
that owing to various defects In this calculation, there 
might be an error of a month either way The comet 
was aitually dlwovered by an amateur George Pal 
Itxsch, un t'hrlitmas day 1768 thereby Juatlfylng Hal 
ley a brilliant conjecture adding a now member to the 
Bolar ayelem and ralaing the hope (to be later amply 
fulfilled) that la other raaea also the motions of com 
uts might bo reduced to rule. Thun at one fell stroke 
the dreadful divinity that once hedged a lomet the 
badge of pestilence of war, and of dealb, was swept 
aside for all time 

Since Clalraut B day Halley's comet hoe been made 
tho aubjei I of much mathematical Inquiry The 
Krench aalronomer Pontdroulant carried the calcula¬ 
tion of the perturbatlone back to 1631 and recently 
Heaara. Cowell and Orommelln of Oreenwlrh have 
traced the comet back beyond the Otarletlan era Tbs 
result of these lomputatlone baa been to prove that 
Halley a comet undoubtedly appeared In 1066, and was 
promptly regarded by William the (k>Bqueror a* on 
omen of victory for bla ShiglUh invasion, and that It 
la the same which la depicted on the Bayeux tapestry 
In 1378 and 1166 It appeared again Constantinople 
v.aa besieged by the Tnika In 1466, and the comet waa 
ngarded hy the Mohammedans as a tavovabte sign 
because of the rresrent-ahaped talL Christendom was 
so alarmed at the almnltaneous apparition of tha Turtc 
and the comet that a Papal Bull waa promulgated 
against both In a meoanre, therefore, tbe history of 
Ifalley a comet la tha htatory of clvlllxatlon. 

The problem of pradloting tbe return of aneh n body 
as Halley a comet la one of cenalderable dMBcnlty If 
tbe ann and comet alone axistad In apaea, the patb of 
the eomot could be detenblned tasfly Tbara are mao 


planeu to lia cmuOMA 
perturl^lng ateot * 

So vortatila are tka toalurea of the nAnet, that aU, 
Uie raeorded Inatanoog of Ita ytjtqni tha daacrtpMqiaa 
never quite tally In 1066 It crenlad nnlvonMl driUiS' 
throogkent Bnrope In 1146, nccording to tha ChtbaOtk 
It bad a taU 10 dogieea long In IIM It la woken «( 
as a fine star of the lim magnitude with a largo IMI. 
In 1456 It occupied n epaca nearly 70 degreea In length, 
and apread terror thronghont Enropo daring the month 
In which It wne visible On tbe other hand. In Ittl 
and 1607 It doea not appear to bava been eo oon- 
epkuona; for Ita tall woa only 7 degreea long, la 166t 
tbe comet attroctad little attention oxrept among 
Bstronomara, tbe tall being 18 to 16 degreea long. This 
apparent waning of tha comet led to the fear that In 
1768, the year of Ita first prodloted return, it might be 
so faint as not to be vlslblo at all In troth, the tall 
was not TiBible nntll after perihelion, and waa than 
Inconspicuous because at Its brightest It was Men 
against bright twilight In 1886 the comet wai vloHile 
to the naked eye during tbe whole of October, and Its 
tell varied from 20 to 30 degrees in lenatb Bo marked 
have been the fluctuatlona, that Ihera la oome ques¬ 
tion whether tbe comet will be as magnificent In 1610 
a' It waa In 1646 or whether It trill be oa tnalgnlfl- 
cant aa It was In 1607 

Halley a comet never reappears with alack like 
regularity The change In period frmn one rovolii- 
(lon to the next In some cases baa nmountad to more 
than two year*. Tbe longest revolution so far re- 
conleil waa that from 1232 to 1301—70 years and 8 
months Tbe shortest round la the one now being no- 
compllahed In a little leas than 76 yaars and 6 6 
months This extrema raage of over four years in 
the orbital period renders neceiaary tbs moat carefnl 
and laborloiu calculation of tho ellert of the attrno- 
tlon of all the planets upon Ibe comet It Is Indeed 
marvelous that maltaematiclana bava come ao nMr to 
predicting tbe exact dale of perihelion at previous 
appearanoes The best calcubitlon hitherto made was 
that of PontOcoulant, who was only two days out of 
the way, an achievement which la not likely to be ont- 
dtme by mathematlclana of our time In 1864 Pontd- 
coulant publtahed the results of hla calcolatlon of the 
prusvnt return and placed It early In May lOlO a re- 
lult with which the observations of Cowell and Cram 
melln agree. Their reservation that powibly the comet 
niay be at perihelion a few weeks sooner la amply 
jUBilfled by WolPs early discovery At preaant the 
comet Is aboet 250 000,000 mllee away from the earth 
At the beginning of November He dlalance should be 
not more than 166 000 000 miles 

It la certain that If May 10, 1910, la tbe date of perl 
hellon the comet will be disappointingly near tbe sun 
so that the aolor glare will rob It of Its principal 
glories 


THI ■ZU)n PATZn OAIS. 

The declalon whlih baa been handed down In tbe 
United States Circuit Court upholding the Belden pat¬ 
ent will be received with mingled snrprlae and disap¬ 
pointment We are probably aafe In stating that 
few iiatent las yera ever believed In the validity of the 
patent If the defendants carry out their Intention 
of appealing. It la not tmpoMlble that the declalon will 
bo reversed 

The Belden patent was granted on November 6th 
1896, to George B Belden Originally flled on May 8th 
1879, Ita final allowance was postponed until the birth 
of tbe automobile Industry by delaying the filing of 
amendmente The chief claim In Issue wai "the com 
bliiafion with a road locomotive, provided with suit 
able running gear, Including n propelling wheel and 
steering mechanism, of a liquid hydrocarbon gas en¬ 
gine of the compression type, oomprlalng ima or more 
cylinders, with suitable fuel receptacle, a power shaft 
ctnnectnd with and arranged to run faster than tbe 
propelling whMl, an Intermediate clutofa or dlaconnoet 
Ing device, and a suitable carriage body adapted to tbe 
conveyance of persons or goods. oabsUntially as de- 
arrlbed” In other words, Goorge Beldsn claimed all 
of the easenUal feature! of a modern antomobUe 
Every one of tbe features emhndled in this claim waa 
Individually old It they were patentable In oomblna- 
tlon oa a road oarriagt, waa a new result prodnoedT 
We donbt It The Intemal-combuetlon nqotor wm 
known before Selden’s dny Bo were power shafts 
connected with and amnged ^ run faster than tbe 
sheltf or wheela which they propelled Bo wen lnte^ 
mediate cintchos or disconnecting drvloM between 
■batia rnnuJng at dlfl»rent Meeds. 

Thus far, the potqnt has consamed nina years of 
IttlgsUon, atmoat halt a million dollars, and 60,000 tnilM 
of tastlmony to provide material upon whlnb to boM a 
disappointing dOdalM Tbs Belden patent expiree on 
November 6th. 1912 It mey be doabted whather Ita 
validity irill be finally letUed befora It tsplrea, U an 


That tha jMtent waa i___ 

Mia IndnadT la doe targely tp Iba fpet tkat ft lr«| 
cheapar to pay (tm eilgkt *iF«tjr dekupfipfi V,,# ' 
ownttn ttpR to oantMt, fu 
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SNQlNUlUMa 

p mmm tlut wil«w tli« mw eruHiiU* In^Mtrr 
MmvU tnato ft Mg dcgaantf Umn U a peailbimr of aa 
ftTorprodWtlon of calolna oarbldo. It li Mtlmttad UuU 
tkft Toorly danand ii 1K,0M ton*. AooordlDf to lir 
ntftntl, the Froncli outpnt lut jroor wu M ODO tona aa 
agalaat a mazlamm capaeitr of 60,000 tona H« eitl- 
lhatad that tbo carUdo fftotortaa of tha world bavo an 
■ggrofato of 167,000 boiaoiMwar 
Aocoa dl ag to ofllctal Canadian mllwBjr atatlatlcs for 
tbo 7 «ar 1607, tbo United Btatei has a population of 
861 for encb mito of railway, and Canada 889 France 
has 1,690 for aaob mile of railway, ant 
Kingdom 1,881 In India there are 10 I 
each mile o< railroad. In the United 
ItJl aqaaro miles of territory for each 
way. In Canada 1618 sqnare miles. Is 
Kingdom 6 89 square miles, and In France 8 46 square 
miles for each mile of railway 
The proposed Forth and Clyde Canal has been i rltL 
cised In the House of Commons on the around that Its 


III be out of all proportion to Its 
sobsequent ralue Admiral Campbell Is reply lays 
emphasis upon Its great atrateglr value aa affording a 


Sdentino Ain«ricafv 

SLECTBICITY. 

Am elaotralytlo proccoa for the produeUon of bleach* 
ini; solution U used by the Amazon KnlUIng Mills of 
Muskegon, Mich., by which the cost of bleaching Is 
said to be leas and the results obtained much more 
uniform 

Japan Is falling In with the general movement for 
the electrification of railways and the HachloJI Kafii 
line of the Japanese middle district railway Is to be 
aasetrlfled Fifteen motor ran have already been or¬ 
dered from the Osaka Railway Carriage Company 
flte Oaaadlaa Department of tha Interior has re- 


SCIENCE. 

The Cunons Hon of Lucerne appeftrs to be dooned. 
The entire face of the sandstone rock In which tha 
ileure Is carved Is falling to pieces, and In spite of 
e\ery effort on the part of the local authorities, the 
Hon Is Lrumbllng away and becoming disfigured 
The Duke of the Abmssl has made a new record In 
mountain climbing Tha highest ascent hitherto mode 
In the Himalayan the nrene of the Duke s ezploll, was 
by the Norwegians Mursdua and Robertson, who 
narhed a height of T,3oo mutcrs (more than 23,736 
feet) The Duke mounted Bright s Peak which la 


top of Mount Whltno) thtllfiirula 14 000 feet above 
sen levol Realizing Ihe value Cor elteitlve aud pr» 
gresslve natronuuihal and melenrnlnglr-al work of an 
ohservatory far nlmvo tlio ilouda and free from dnat 
and amoke nrar great ritlee, tbe Smithsonian Inatl 
tutlon decided to build a aultable laboratory on Mount 
Whitney Now that the observatory Is opened it will 


world of aeronautlra. Tbe most valuable feature of 
hls work was Ihe determination of the heel form of 
propeller by means of a whirling arm Outsido of the 
fitet that hls new motor (which, together with tho rest 
of the machine has been built by Mesars Vickers Sons 
* Msxlm) Is extremely light in proportion to Its 
power no parllcnlars regarding the machine have been 
made publlr 

Tht propoaod method of driving ships by the com 
b'nstlon of steam turbine and motoro, which at first 
was received rather <o1dly la now beginning to receive 
tbe attention to which we conelder It to be well en 
tilled In n recent discussion of the subject In Cas- 
elar s Magazine the advantages of the system for cargo 
hosts are stated as follows More cargo can be car 
red, coal consumpllon la less there la greater pro¬ 
peller efflilenry In rough weather and less propeller 
mring, and the vessel Is not tolalty disabled If the 
rudder or a propeller shaft Is disabled The dlsudvan 
tsges sro that tho first lost of the ship Is greater aad 
tlist s more skillful staff Is required 

At the resent meeting of Ihe British Association tor 
the Advancement of Science at Winnipeg Interesting 
papers were read by Sir John Thnmyoroft on ‘Hydro- 
planee or Bkiramere ’ by Mr C B Smith on The City 
Hydro-Electrle Plant” of Winnipeg, by Lieut-Col W 
F Anderson, Chief Unglnecr uf the Department of 
Marine on Improvements In the Navigation of the St 
Lawrence’, and by Ck)L O W Ooethala chief engl 
near and chairman of the Isthmian Canal Commission 
on ”Eng1neerlng and Construction Features of the 
Panama Canal" Tho latter was considered tho moat 
Important paper and will appear In full In the Asso¬ 
ciation s Proceedings, only one paper In each section 
sc appearing 

Two of tbs largest lighters afloat have nHenlly been 
launched by Mesars. Rennie of Qreenwlch Fiigland 
They are entirely constructed of steel, 118 feet long 
SO feet beam, and 11 feet 9 Inobes deep with n draft 
when lifting 500 tons of 10 feet They are divided 
for 66 feet of their length by a well on either side of 
which are six separate watertight compartments any 
or all of which can be qnlckly flooded for balancing, 
while they may be expeditiously cleared by a powerful 
steam pomp. Tha quarters for captain and crew are 
ferward, and holler and engine room aft Tbe lighters 
bsVa been built to tbe order of the Mersey Dock and 
Harbor Board, and are Intended primarily for raising 
sunken veesels and similar objects 

The MetropoUtan District Railway of London and 
Its associated underground lines are subjected to a 
dsatmctlve wear of the rails which was not present In 
ths days of steam operation One form of this wear 
Is known as “battering,” which reeults In hollows 
that develop at distances of from two to three fMt 
•part It le ganarslly fonnd on the Inner rail en 
onrvss. Cerrugstlon Is a well-knewn phenonenon en 
elactrto roads and oensUtates ons of ths most pnzsUng 
fkstnrss of rati wear nndor slsetrlc traction This Iron- 
Us Is no doubt largely due to tho bust that part of ths 
Wsltfit of the motors Is cacried directly on tho axlgg 
withont tho latorvantlon of springs and that the centsr 
or (fftTlty of Uw motor car lo mneh lowsr than that 
. of tho steam Msenetlve, A partial yimsdy has bosn 
Inp4 In tho OSS of hitfi sm^ ndliC w|Hi^ show pa 
hiBKMill wo of Shoot $0 par oopt potr fhfls Of tho 
’’osmosoNiiai 


way to Dawson City where Klondike mining upero- 
tloni are expected to be fecllltatcd by the provision 
of electric power An Fngllsh eompnny bos Inken over 
the prcBcent power station the only coni mini In Ihe 
district and the local lolcphone eyalcni Water |>owcr 
Ij avallahlfl fur part of Ihe year but la conipllcjitccl by 
floods at one season and drought at another The 
present power plant usea wocul fuel largely the loeal 
supply of which Is lieeaialng exhaiieled and consider 
able economies arc ezpertod from use of coal screen 
Ings hitherto wasted at the new riimtiany s power 
heuse which will be cn-cteci at iheir mine 
The oWy of atnsgow Bcotinnd whose rocord for nn 
efliclont and economical mnnlclital tramway system Is 
well known has alao a remarkably well-c-ondnc led 
eloctrlo light and power supply detiarirauni according 
to flgnrea recently reciUed for tha past vears work 
Irg In spite of a decrease In ineome of IIKlMtO duo 
to reduced charges for current Inc rousing use of oco 
nomical motalUc filament lamp ami general trade do 
prosslon nn sctual Inc resm In ovnllahle profll bnlnnc e 
of 114 000 has been made The nggregnto horse-power 
sold Is 29 500 an Increase of A000 over tho previous 
year and 1212 new conHiimers have been added 
Eighteen million units out uf thirty threw sold were 
for power purposes bringing In on (lie average 1'*^ 

Tbe oapsrimenta, which w« descrilicd nbout n year 
ago with appsrnlns for tbo deatriirtlon of harmful 
moths by means of s lombbmilon of electric light and 
a suction Mover have bewn repented with grout scic 
cess at Zittsu In flerinany 1 lie Is am from a seun li 
light mciunlecl on tbe roof of the municipal electric 
plant la played upon the forest several miles distant 
and the moths come fliittorlng up the beam In swsrmH 
to where the intake of n powccfnl aiicllnn blower is 
concealed below mossed arc lompa The moths are 
drawn In by ths sneilon and evbaioted Into a wire 
not cage which Is removed as often as llllnd As 
much SB 140 pounds weight representing some 400 000 
motbs has been destroyed In this way In one night 
n Is not generally known that the disturbances In 
Forsla reports of which from Loudon have occupied 
lunch space In the press of late, psoa ovar the longest 
telegraph circuit In the world Tbe telegraph opera 
tor at Teheran “speaks' directly to hls rollsague in 
London, 4 000 miles sway, by wire, sntomatlc repeat 
ere taking the place of operators at ten points on the 
ronte The first repeating station from London Is at 
Igiweeloft, where the message Is carried forward 200 
miles by cable under the North Ren to Emden Han¬ 
over, where it In again automatically repeated, sta¬ 
tions at Berlin Warsaw, Rouno Odessa Kertch Suk 
hum Kaleh, Tlflls, and Taurle flash It Instantsneously 
without homan Intervention, the operator at Telicran 
being tho tint to handle it eince It left London The 
Him Is oontiDusd to India, but In no other place Is 
there eo long an anlometla clrrulL 
l^OeotfeKOoveof Boucrrills Mesa hoe a lelar 
therme-battecy which la clelmccd to produce enough 
current In ten honrs' ennllght to supply thirty tung¬ 
sten lamps for thraa days The apparatus consists 
of a frame of violet glass, Hke a large window, below 
which a number of metaHIc plugs are set In an Insn- 
Istlng materlsL One end of each ping Is conaUnUy 
expoaod to tho son while the other la shaded and cool, 
and tha nye permitted to pose by the violet glssa eat 
, op a reaction In Oe tiieela] eBoy nsod, oanelng a con 
Mat Mw of dnrraat to the storage battarlea. 


once and fnr nil the innntcd question of Martian water 
Tiiasniuch ns the moon has an atmosphere which It 
not non-cxletsnt Is at least Inappreclnblo the comparison 
of Its spectrum with thni of Mans atmosphere should 
prove c-oncluHlvely whether or not there is sny water 
on Mara A leligrsin has Imen received at Harvard 
College Obsurvutury fruiii Prof Campbell In which hs 
slates tbot logother with Dr Albrecht he compared 
the speitra of Mare end the moon and detected only 
a little water vapor on Mars The bandi which were 
measured wore of equal Intensity and very feint A 
reply from Prof lowell will natiirany be looked for 
with some Interest It will l>e remembered that Mr 
Sllplier of Prof lowoll s staff bas stated that he dts- 
covert-d siceitroecoph evldenco of water on Men. 

The common tmpnisloa that the soils of tbe United 
Stale's an wearing out and that the crop yields are on 
the dec rcose Is declared to be erroneous by Prof MU 
ton Whitney chief of the Bunvu of Rolls Ths re- 
siItR of hls InvpBlIgatlon will Isc published In the next 
bulletin of the Deparlmicnl of Agrlcullure In lum 
niing up Prof Whitiiiy says that n careful study of 
Ihe clsla iippeara (u Justify two conclusions—Unit that 
the productivity of lliu newer ngricnitural soils of the 
I nlleci Hlates Is not dc'crt-aslng IncHvIdiisI farming 
cic'terluratcs and soils wear out hut as a whole It 
HCcms probable that we nic now prnducInK more crops 
per acre than formerly 1 he c ultlvatlon of tho land 
lues Isnn more lutelllgenl the principle of rotatlou 
of crops has been better nliserveci and In latter years, 
n ncore careful use of ft rtlllzcirs has been made In 
addition we must recognize tho Increase In farm aul 
n bIs and etcick tier Iniprnvenients In auc h by lelec 
tloii and brcpcllng end the Incrc HHccd pupiilatlon which 
Ir forcing nticntlon lo iiioru Iniciielvc' methods of rul 
llvatlon 

An affeoUTs method of fre-eiug the air of rooma 
fioni diihl and germs Is especially desirable for pri 
luary mlioole iblldrc-ns hospIlalH surgical operating 
rooms and aplnuln mills The mutbud hitherto 
In use coiibIsIs In supplying a current of air 
which has previously been piirlfled more nr 
less coiiiplnlel> Hliliet has devised a Simple 
method of purifying the air confined In a room by 
causing It to clnulatc continuously through an appa 
rnlus wbhb ralalns Ihe dust and microbes. The appa¬ 
ratus la simply an electric fan whicb revolves In a 
vertical cylinder and producee a current of nearly 2 
cubic feet per second Water or some other liquid 
drips from a S-qu-irt yrsiiel at the rate of 1 quart per 
hour, upon the blades of the fan from which It la 
projected by centrifugal force In fine dropa to the 
wall of tbe ryllnder Tbe Impnrltlei of tbe upward 
blast of sir are caught by tha spray which then 
trickles down the cylinder to a large basin In which 
tbe whole apparatus Is set Rlchot employed glycerin 
and soap eolation but the air can be purlfled very well 
by a spray of water alone. One hundnsl thousand 
microbes eetlmnted by tho usual methods were tbue 
collected In three hours from the air of the laboror 
lory The dried organic matter collected In tho same 
Interval weighed about 1 grain, and the mineral mat 
ter % grain The same appara ua can evidently bo 
employed tor the chemical purlflcatlon of the air by 
aabstltntlng appropriate aolutlons—cuprnucc chloride 
ter tha removal of carbon monoxide, potash or soda 
for carbon dloxldw eto. 
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HUDSON AND HIS EXPLORATION 
OF THE HUDSON RIVER. 


Sclenttflc Amsrkaux ^ 

which rMultcd In thn nzpiornticm of th« BndMMi Rlwr Puife, H the latttiidfl^« M Ok 

HI* lait vorngc mniin uiHlnr thn naiplow of tho Moo- ronadna Notih Cnpn, Mrt, tkOM hr ^ too 


coTy Company ronimancsd on April 17th, ItlO, hid fo 
lU oblcft a Boareh for n northwenUm routn to tb 
Ibtrltlr (icmn through whnt In now oJled Hudnon 


for dlneoHiHgininiit of otrdw, |i« ddtennliwd; M 

thn rotumiiig htaiio, to ntif dtmt to tho ooMt of jndWlclji' 
m • at tho tadtiMlo of 40 dog., whnen ho hopnd to flao'll 


Hudnon ban been given to tbe Hudnon 
ny meann beumne bo vtan Itn original 
beiauHe he won the flmt navigator to 
r throughout itn navigable length and 
lelallod a< count of hla voyage It will 
ling to iirerace the preeeut 
III a voyage by a brief refer 
mi-rlee of earlier eaploren p: 
irii to Spain of the remnant ^ I 

xpeditinn In 1F>t2 It liegan 


ocean inual nepamtu the New ^nrld and 
Aala' and the early navlgatora forthwith 
began to taanb for name route by which 
they could avoid the long Journey from 
Ruropc* to Aaln bv any of the nnnlhern tieaR 
and And a dim t route In mom northerly 


gradiiHlIy laying 
farther up among 
Ir roglona The 


tlie Ice lloea of the An Hr rogloni 
eastern looet of North Amerlr^ w 
fully neanbed and the tiny rnravela 
day* were lulled Into the inouthi i 


lhroui,h (heHMiHUlve Hay In 1»^4 In injn 
Kutevan floUK/ flailed do«n the coast fixuii 
Ijihrador lo I'lorldn making a record of 
Cape tod NiirmiiganHeH Bay and aiiiiefl 


with a liiigle ihlp and a i rew of fifty men KAF I 
He lighted Cape Pinr N ( and lOHHled 
north to latlliidi fiU dig Ahuiit the luel of April U>24 
Iho Daitphlnc iii Viruasnoa < raft wae lalloil 
Hirlved off a low lailiit of land now known bh Handy 
Hook where iieelng an liiillliig harbor Vumaann 
sailed luto (he roadetead The ihipi boat wai manned 
and rowed thioiigh the \nrrowH Into the lT|ip<>r Day 
where a haaly iiirvey was mode of lla tiUnde and In 
leta and the mnulh of the noble river whlih flowed 
Into It He aienkfl of the rlvor as a very gmal river 
(iflo gr«ndi»ttma rii'itra), aod the name Oraiide 
River wni nied hy Home of Ihe leading mop makers 
of Kurope ilurlhg the* sixteenth reiitury When the 
Dulch look poiHeiilon of thU part of the coiinlry tho 
name Ornote was Hubetltiited for tho Italian term 
llcury Hiiileoji wan no doubt Induced to explore the 
arnndo Hlvcr by a letter from Copt John Smith 
who wrote that It wiie a strait connecting with the 
vcelerii son wlilih In those days was believed lo lie 
not Very far from (he Atlantic seaboard 


to certainly Hie 
I'tth 1807 when 
ie Is found psr 


isf sight of him Is 
iw among tho mlels 
JJiid mil turned 
lanlons by Ihe inu 


ed 10 a prominent 
recorded voyagee 
-ih under English 
under the Dutih 
iwrated “The Kel 
anlB for the Ois- 



I disabled were set adrift by the maUnous Informed him M Into Um Weatorn Oeean wmewltgrg 

an open boat, with a gun some powder and betwaM New England and Virginia. On Jidy I8th 1M 

Iron pot some meal and a cheat of carpen east anchor In a harbor on the ooeat of Valnt. Bo 

lie The ultimata fete of the great explorer touched et Cape Cod, Ntlod to a point one handled Infleg 

south of Cheeapeahe Bay, and then tnraed 
northward again and entorod DelawaM BAy 
■ ~«r i;.] rinding the river unnavlgable, he ma hook 

I T I p to tho ocean and sailed up the coast, and 

on Soptembar >nd wan off ths New Jfnmr 
*****'^ hnohored probahly off what are 
^ .Of Iff |4 known as the Navesink HIgblaiidB to the 

--* -r ^ On ths fMlowIng 

day the ‘ Halt Boon’’ let go her anchor In* 
side of Bandy Hook Tho woA woe apekt 
In exploring tbe bny with a shallop, or 
small boat, and ‘they fonnd a good enttaaeo , 
between two haadlanda” (the Norrowi) 
"and thus entered on tho 12th of SopMaber 
Into as line a river ae can be found.** 

The log of this voyege was kept by Sobart 
Juet who waa probably U>o mate of tho 
‘Half Moon" It to written In tbe quaint 
English of that period, and to enutlod "Tha 
Third Voyage of Maeter Henry Hudson, 
toward Nova Zembla, and at hto roturn, 
passing from k'srre Islands to New-FOund 
land, end along to Fourtie-Foure Osgrses 
and Ten Minutes, end thence to Capo Cod, 
and BO to Thirty Throe Degrees and along 
the coast northward to Flortle-Two Dogreea 
and ono Halts, and up the river neere to 
Kortle-Tbree Degrees ’ 

____ In hto p a s s age up the river, Hudson mads 

I. ... whhh la .««x.v.«d the nudflon niv.r I. .howa 

s full hiark Una favorable, the time from sundown to nn- 

rtoa being always epent at anchor On Hon* 

F iHOWlHO HB»T RffBaoiTg Ton IKOOUBS TOTAOkt, Ie07-I6l0i day the 14th he peaeed through a “very 

high and mounlainoua’’ country probably 
he died of etarvatlon or drowning or ivos the lllgblands On the following day, mention to evl- 

I death to a matter of pure tonjecture. dcutly made of the Catskills, when the log records that 

> sth of January 1809 o coutrart was made they "came to other monntalna which lie from tbe 

' the Ulim ton of the Dutch India Company river side ’’ On Saturday, the 19th, tbe little ship 




uhcHior he died of starvation or drowning or tvso Ihe lllgblands On the following day, mention to evl- 

fioxen lo death to a matter of pure tonjecture. dcutly made of the Catskills, when the log records that 

On Hie sth of January 1809 a contract was made they "came to other mountains which lie from tbe 

lie!ween ‘the Ulrettora of the Dutch India Company river ilde" On Saturday, the 19th, tbe little ship 

of the Cbanilier of Amsterdem’ and Mr Henry Hud bad reached the northerly llmlu of lU trip and aD> 

son Englishman osalsted by Jodorus Houdlus who chored off what to probably new tha northern section 

was to act as Interpreter In the Dutch lopy of tho of the city of Albany Further explomtion of tho 


ton of the Hudson Fulton Celebration Commission, sa bat 
he was an Englishman, It to a mistake to call him one 
Hendrik not 

The Half Mtaiii set sail from Amsterdam April 4th Hi 
1C09 with a orew of eighteen Dutch and English sail On 

ors The objai t of tho voyage aa per the rontrai t H l| 

was to seek o passage to tbe north of Nova Zembla tali 

and by an easterly course to reach what to now tbe tali 


voyage lasted from April Jlid to Bepteraber 
ISUi HiHT T he HI (mid rn) sge In Igtlfl last 
lug from April JJnd tii August 28th had 
the sumo Uhjmt in view This Ume bs en 
deavored lo iwss hiineen Bpitrbergen and 
Nova Zeifthto \fler rent hing latitude 75 
deg TO min he hsh iirHiu liatk hy the ltd 
In 16011 be enterm Hie inrvlcp of the Dulch 
Bast India Ownpaiiy, uml made the voyage 




udaons Christian river waa made In tbe ehallop. In tbe expeotatlon of 

and he signed finding deeper water beyond the sbaals This vas^a 

that In the opin vain hope however, and the conviotlon must Anally 

Commission, sa have come to the heart of tbe Intrepid adventurer that 

itake te call him once again he waa foiled In hto repeated quest for ths 

northwest psasage On Wednesday the ISrd. the 
iterdam April 4th Half Moon ’ started on her rstnm trip down tho river 
and English sail On tbe 29th she was at the northam entraaeo to the 

per the contract Highlands having reached “the edge of tbe moun- 

of Nova Zembla tsinee or ths northermoet of the mounlalnea." De- 

what to now tbe taloed by a heavy gale until October lot. Hudeon 

weighed anchor on that day and reached 
Stony Point Finally, on Friday, the find, 
the Half Moon’ cast anchor off "a oUffS 
that looked of the colour of a white greone," 
which to considered to have boen undoubt¬ 
edly "tbe green serpentine outerop** at Coo¬ 
tie Point, Hobedten 

Evidently the ' Orest River" made the 
same pleasing Imprevlon upon Hudson os U 
has done on tha many millions who hava 
voyaged between Its banks In the Interven 
Ing three centurlsi Bays he "It to ea 
pleaaant a land oa one need tread upon. 
Tbe land is the flneet for cnlUvatlon that I 
ever In my life set foot npon." With a few 
exceptions, he found tho naUvo Indians to 
bo friendly dlspooed. Dreaoed In skins and 
with tho oharaotsrtotlo decoration of tenth 
en, wearing coppar ornamento on their necka 
and carrying bows and orrowo, they smoked 
large rod or yellow eotmor tObacM pipes. 

To the little ship they brought tobacco, 
dried enrrante, grapes, edru, i^mitolne. and 
baOvar and otter riilns, whicb tbsy bartend 
for knives, batrheu, naff iriakste T%e, 
country eppsen to have bean qnlte popm 
tons with ihe Indiana, who lived In domd- ' 
shapod hate, bnllt ol saplinga and oot«M ~ 
with bark. They existed obleAy on dem, , 
which, together with beaito. was drlad fMt 
thstr winter use Fish ami Urds adSO 
termed pari of thetr diet, and taekOmt fa • 
made of salmon, mnltoto, layo. and aChlk. 
gaon. At Out various plaass whors 
toadid ha ema pgaallr ndstrqd 
JS^ai’S^s. 85** “• and ^th no ^tmkKr tx laWs^V 












^ Ikutorr If 8W«. 

b WM «VI1* JU Jkmar that tlmrt Hodaon daoMad 
irta'fABa of the A|eth man of the roaatMr 
f^ethor thdr had any tmehorlo ia tluan". apd aceoid 
fOfIjr bo "toeke them down into the cabin and gave 
thorn 00 modi wtoo and a«w ntae that tbay were all 
nionlo, and one of thorn had a wife which aate m mod- 
01^, u any one of our oountioy woman would do In 
a atianci plHM In the end ona of them waa drunka' 

Kpt alwayo waa the intaroonrM of ihla convivial ohai^ 
aeter Altw the return of the ‘^alf Moon’ 

to the lower harbor, and when John Cole- - 

man and four othora ware ezploiing In the 
■hatloD, they were attacked by the naUvea. 
and Cotoman waa killed Thia waa on Bap- 
tembar 6th. Other conlllLta occurred on the 
tth and the Uth of Boptember, and on Octo¬ 
ber lat, tba lof recorda how an Indian who 
had climbed np the rudder to the cabin win¬ 
dow waa canidit ataallng and ahot. The fol- 
lowlnc day the Indiana attacked In force, 
and wore driven oft with a loaa of elibt or 
tea killed On the 4th of October the ‘ Half 
Moon" failed down iba harbor and out to 
oeo, and "on the oeventh day of November,** 
aecerdlng to the log ‘ botng Saturday by the 
grace of Ood the Halt Moon’ mfely arrivad 
In the range of Dartmouth In Oevonahire In 
tha year 1606 '* 

TMK “HAI r MOON " 

When the replica of Henry Hudaon e "Halt 


$<liii|lfic Am«rl6iA 

y Ml, tfOl Here alao are the primitive (Hvldars 
4 maaanrlng acalea for plotting the ooniee The 
Un contalna a Jacob a staS tha primitive aeatant 
1th which Hudion determined wltiTa fnir amount of 
curacy, hla latitude All of theie artlelea are faith 
lly copied from prototypre In the Nctherland Mu 
uia. Above the captain a cabin is a amaller one for 
e accommodation of the mate, and above this U the 
rty poop deck 

From a naval oonatmctor a point of view, one of the 
gat curlona thlnga about the ‘ Half Moon" la the es- 



and wall aat np Tha old Dntoh'BaM India Company, 
wbON chief offlco waa ia Amatardam, placed on all its 
vcam l i the initial letter of tho port from which they 
■ailed This acconnu for the large letter A on the 
■Urn of the ‘ Half Moon ” Other etgna painted on tha 
vauel are a lUrry heaven a comet, plaaete, and a 
half moon Below tbeee are ibe name of the vessel 
■lid the anni of Ameterdam and of the company 


m roni ruom oi Bimao* arm smoaT 

For the lovera of hletory none of the pageanU of 
the Hulenn Fulton Celebration will equal in 
Inlereal the great parade of Tuueday Sep¬ 
tember Sgih which win tell iho etory of the 
post three hundred years of HiidHon River 
' In e proceeelon of over half a huii- 


■urprlM at har dlmlnntiva appearanca for eXilf MOOI* BtUTS UTTBS 

■he waa actually no larger than a amall har aaOOBlT 

bor tug On rowing over to tfao craft and 

going aboard, howevor. It waa at once evident that aBierated upward alope o( 
eh* leckad In aiu aha more than made UD In de< It and of the quarter ~ 


Btlon of tl 
whltb Hudson eel sail 
(troel aroueed among t 
■rirR voyage led In thi 


world and AniaUrdam from 
vaa Ite leading port The in 
! early Duti b traders by Hud 
erection as early aa 1611 of 


clrruinatancea—a little more than that All < 

In now of the dUnlnuttve olaa and eiceedlngly cramped curgo The Half Moon tarries three nmalK and a 

quarurs of tha Half Moon," one U niled with admlra bowsprit Below the laltcr Is a < urtous square sail 

tlon for the daring and reaourcefulneaa of tho men known aa the blind sail On tho foremast are a 

who itruck boldly to the northweatward In ouch a foreaall and a topaall on (he mainmast a malnaall and 

Gockla shell of a boat, on voyagoa of many months a main topHill and on the inlsseu la a lateen sail 

duraUon and In a qneri for a nortbwert paasage which The ahrouds aUye, nimra and In fa<t the whole of the 

must newli lead them on to dangeroui coaoU and amid rigging, ntandUig and running Is exceedingly strong 

treacherona iboals, of which there waa no 


■ppreclatsd Of 80 tona dtaplacament, aha 
only 10 fast In length over all, 63 feet on 
the waurllne 16 feet 11 Inchee beam, 10 feet 
1 Inch molded depth and 7% feat draft of 
water She waa built by a commlttae of 
patriotic Dutch oltliana, who proridod the 
neceogary fnnda, her plana being drawn 
from original aketchea and doenmenu pre¬ 
pared by the late tnatruotor of shipbuilding 
In Iba Outob navy In tha parade op tha 
Hudson River aha will be manned by offl 
can and a crew from tha DuUh Milp of war 
’Utrecht," aU drsMad In the qnaint coa 
tnraea of three hundred yean ago Forward 
la the raised forecaatle, tha sleeping place of 
the crew, prorided with live bartha Fo^ 
ward of thU and below the bowsprit U tha 
gnllay, an oxtraordlnarlly txpoaed and wet 
poalUoD, whore, nya trtdltfi^ the aailora 
wore plaood tor pnnlohmont At tho afUr 
and ct tho boat on tho main dack waa tha 
poslUon for tho ■taoraaum, wbooe head pro- 
j|aiito4 through tho stooply-aloplng quarter 
daok above him and waa protacUd by a curi- 
oua canopy In front of tho otaaramnn wars 
a oompaaa, a nod glaaa, apd a log glasa 
'Upon tho main dook and oovorod In by tba 
■taaply-aloping daok, kaowii ab tba qnar 
tar daok, ia tha captatn’a cabin Under tala 
barUi,,la on artiatloally bound eboot. arc the 
booU which Oanpilatd. tli* oaptgln’a amall 
library iTpen tha dtmtnnUve tab|a la a aaa 
..chart, d nprodadlw of tho opo ai- 

iatlnd «opir, mobtiflM^ by t hahoaiwt r *. 
.wbleh k in tba Brttkh On tho 

.^taUoidkd k a oopy dt Hia with 



SSCbteWlEl-^rnKfem 


tniders huts along the Hudson River The ttrsi per 
msnenl settlements were made at Fort Orange lAl 
and at New Ameterdam (New York) 
er Tho loloiilal history of New Nether- 
liiud began wllb the landing on ManhatUn Island of 
T*eter Mlnult ae I he Brat Oc 
Order New Netherland was Included the territory 
between the CoDnecth ut am 
Kuglleb took poneeslon In 1 
Dull h In 1871 but ome mor 
time destined to be pemiaoen 
Hcncflfortb New Netherland 
York, New Ameter 


change, the Comm lesion Is of tho opinion 
that the merger of the Dutch and English 
rfgimru was aciompllshed more (ompletely 
and naturally than a change of lurisdlctlon 
inuld have been made between alnioel any 
other two uatlona In the world for the 
Dutch were more iloaely Billed to the old 
Anglo-Saxon atex-k from which the English 
are descended than any other living Euro¬ 
pean iieople Intense rivals In commerce 
England and Holland had worked hand In 
hand for yenra for the llliertlpM of H iirnpc 
and there were radii iil boiida uf sympalby 
between (hem which ccjiitrlliuled matorlally 
to the progrcM of the colony of New York 
The American or United Sinins period Iw- 
gon of courae with the Declaration of liide 
pendence on July 4th 1778 The gc>o 
graphical potIUon of the Hiidann River, 
which forma part of the great highway of 
travel from tha Atlantic seaboard In the 
Great Lnkea and Canadian territory ron 
dered It otrateglrally of the very hlKlieat Im 
portance and, therefore the main ohjec t 
of contention between the oppeadng forces 
The British realised that If they could eelnh- 
llah complete poaaeealon of the HuiIhou Val 
ley they would cut the colonln In Iwo and 
by establlahing a route of Lommnnliatlon he 
tween Canada and New York they would 
be able to defeat the rolonlee In detail The 
vast range of Incldenta conusctecl wlili lie 
Hudaon River Valley has rendered It nc i ex 
aary for tho Centmlselon In conBne the flenix 
to the reiirsaenlatlon of oventM inon Itene 
dialely connected with New York city 


























































Jill loriliciiiiilnK ffwtIvltiM oommoDCirUa the lint 
((iiiifili to unplorntlnn at the Hndioii Blver hr Henfy 
tliiilsiiii iiuil the Ineuguratlon hr Robert Fat- 
Kill lit HiiiieMatul eonimerLlel iteamboat url 
).iil(iii on iiH wHlHiii. KudeoD wae not the 
iiiHi miilKalnr lo eee the Huileon River, and 
iiiltlar llobnrl b'ullnn hliiiaelt nor the CoDt- 
iniHHlon whuh haa orKanlud and carried 
ilimiiKh the cnlebratlon hm ever tlalmed 
that leniian wae the original Inventor of the 
Blejiiiibnal It la rarely that a lomplete In¬ 
vention leapa full lledKod from the brain of 
nii> one innn Alnioet Invariably It la the 
prmluit of tbo dluonnected Inbora ot aepa- 
rule Indlvlduala each ot whom cniitrlbutea 
hie quota to the ultimate reaull Throe men 
Qbovo all othrm—Syininglon on the Forth 
and Clyde Canal > Itrh on the Delaware and 
Fulton on Ihe Hinlaou Itlvcr—will be for 
over BMiOflatpil nith Ihn Inveullon of the 
ateanihrwt and It la brauiiae Koborl Fulton 
intiiblned with hla flue inKlneerlng aenae a 
Inige cxeiutlve and lonimenlal Initlnct, and 
waa btukod by the fliianiini and pollllral 
Inlluento of Chancellor Mvliigaton that he 
was able not only to put a pracllial nleam 
uhlp afloat on the Hudwin River but to ec- 
talillah tlie Infant eiiterprlae oa a perma 


billion waa Imrn In Idllle llrttaln l-aacaa- 
ter founty l‘inniylvanlu In 17AB Aa a boy 
he Hhowi>d a decided gift for drawing and 
iiKM hanlca to which waa Joined on unuaual 
fniMIty for mathematical calculatloni. At 
ecvenleen yean ot age he went to Phlladel 
phla lo lake up the itudy of portrait and 
landHinpe jialnllng and mechanical drawing 
In thla ho muat have shown conildemble 
ability, for ot the age of twenty-one he had 
eaved aiifllrlent moani to purchaae a home 
for hla widowed mother In Woohlngtoa 
Coiinly In the following year he wont to Ifroiij 
Knglunil to aliidy nrt under hie diatinguiabed 
cumiiHtrlat HIr Hinjamln West who subao- 
quently In ITHJ «hh dm ml president ot 
the Royal Aiaileiii) That b'ulton waa an artlit of no 
aniall altalunient la ahown liy the cbaraiter ot the 
work whhh hae aurvlvid him and by the fact that 
hla portrniu uere erhibliml ai the Royal Academy and 
at tha Bocloty of Arta In Great Britain Hla own por¬ 
trait, painted liy hla briiah which now bangs In the 
rooma ot the Aiiierlian Society of Mechanical Ungt 
ntora In New York la an earellent piece of work and 
ahowi dlatlndly the Inflaence of the maater under 
whom he el lulled 

An artlat by pmfeeelnn bulton waa so engineer and 
Inventor at heart Uenjaiiiln West a Influence coupled 
with hla own charm of peraonalUy and undoubted 
Bccclal gltta brought him Into touch with many lead 
log men In Kogland notably the Rarl of SUnhope, 
whose Interest In tuecbunli.Bl and phyaical aclence la 
well known On Bvptember 301b, X79S, Fulton wrote 
In the Karl ollerliig to make known to him hla tiheme 
for moving ahlpa by aleara and hli plan for on In 
dined plane for the oiwratlon of ranala In the same 
year also he Invented a mill for sawing marble and 
other Hlnuc and ailually had one In operation near 
lorliay Ihvonahlre Hla iiilernt In oleam navlga 
lion at I hla time la ahneii by a letter to Boulton h 
Wiill dulid Noveiiilar 41 h 1794, asking what would 
he the coat of n atcaiii engine, "which Is deeigned to 
b« plaiod In a tmai Tho letter was written from 
Mane healer where he met young Robert Owen aubifr 
iinenlly known na the dlatlngulahed aoclal reformer 
I'lilioii liitercHtcd Owen tn hla plana for the more rapid 
iiiid chiuiwr pxiHiniiiiii nf lanala. and they became no- 
pnrlncra In Ida Invcnllona Meanwhile he was writing 
a Trent lee nn ( iiniil Navigation' which 
appeared In 17'M. In iT'iV he went to Paris 
where he ohtalneci two 1-rench patents for 
panorainus A lasting evidence of hla worh 
In thla clIrcLtlim la in la fniiiid In the Rne 
dca PanortiinaH finil tin PasHaga dea Pano- 
raimia tn the brnuli ciiplial Here he lived 
with the Anierlcaii Mlnlaltr Joel Barlow of 
whom he painted nn i xollciit portrait now 
owned by hla di-iu enilant Robert Fulton 
teidinw of Clavernck N > It was during 
hla rBsldinin In Puna that h. began to turn 
hla gcnliia for linonllon ulinnet oicluslvely 
to the field with which hla name was to be 
■o honorably asaociaietl it la flrat efforts 
ware directed to the Invention of nveani for 
proeecutlng aubniarlne wnrfaro lie In¬ 
vented a ayalein or loricedoes operated by 
clorhwarfc, and d* vised methoda of attack 
wbirti were wonderfuliv similar to thosa 
that wort uwd with aueb dlsoattow •Sect 


Sctenilitics 

In tha late Bnsao-Japanim war He propoial to tal 
down npon the eneeay two eoeh torpedoao tied t» 
tether by a line, whMi, being fattereepted Iv an eo^ 
Biy’a ship wonid twlag arotmd. strike her aldea, aad 
explode Hli moet eCeetIve werk In thin Md wee the 






g twenty minutes below the water^ 
and earning aaocenafnlly to the lurfkoe. At 
breet. in June, 1801, he dmoended with three 
men to a depth of twenty Hvo feet, and lo- 
melaad below tm one hour, the elr being i» 


aofliii mtoii iTW-int. 

boat; called the Vautllua" Thle teaeL S (Nt In 
diameter and 90 feet long, waa buUt of Iron and cop¬ 
per and In general outltae raoembled the modem ■nth 
marine U was provided with a aall tor surface navi 


preaanra. On anothar ocoaeian he ettadcad 
a spaditod boat In tbs harbor, attached one 
ot hU torpadeea, and blew tha boat to pleed. 
Thla ooonrrad In Augnat 1101 The signifi¬ 
cance ot theaa explolte la enhanoed whoi wa 
bear In mind that tha axperlmenta above 
referred to were made to damonetrata to 
Napoleon 1 the value of Fulton’s Invention 
tor attaok upon the Bnffllah fleet. Hi* plan 
wee to build eteambaets which were to eot 
ea tngn to tow the vesaeli containing Nepo- 
leon'e nnny of Invasion ocroai the BngUih 
Channel, and while the steamboeta were to 
afford Napoleon an opportunity to ttrika a 
blow npon land with hla army, Fnlton'a tya- 
ten ot snlmarlnei would enable the French 
navy to itriko an eqnally telling blow by 
lea An the French govsmmant failed to 
accept Fnitons lubmarlne and torpedo In 
vantlons, he subaequently returned to Bng- 
land nnd laid hla plana before the Brltiah 
government Hr Pitt, the Prime Mlnletar, 
was favorably Imprcased, and Fulton waa 
given an opportunity to attack a brig which 
was anchored off Deal In the Bngtlah Chniv- 
nel Ho launched a torpedo, and by com 
pletely destroying the vcHel damonitmted 
to naval and military offleera and to a largo 
conoonrae ot apecTtators the sncceoa ot hla 
Invention. The British government how^ 
aver, tor obvious reasons, did not wish to 


warCarsv for they raallxed Its great potential¬ 
ity They offered Fulton a ronilderable rw 
ward It he would aupprem hla plana forever 
Thla ha refosed to do, aaylng to the (committee that 


■nir Inventions Ue dormant, ehould my country at any time 



gatlon, which cmuld be folded beck npon the beat when 
diving. To submerge the boat, water was admitted, 
which waa removed by pumping when It wei 
lo come to the eurface. It was driven by means of a 


ot snbmarlne warfare, turned to hie favorite sebMn^ 
and boot hla energlM to the development of a practi¬ 
cal iteamboaL He made application to the French gov¬ 
ernment, tiling e description and plans ot hla boat, 
which bavs been preserved In the archives of the Coit- 
aervatolro dee Arts ot Mfltlers, Paris Tho wlda atndy 
ot what had been done sad waa then being attsmptad 
In the development of the etaamboat with which Fnl- 
ton prepared bImaeU, le ehown tn tbeee plane, and tha 
reader le directed to the Illustration ot the boat In the 
chapter on 'Btaamboata Prior to the Clermont," which 
appears on page ML ThedrawlngU especially valuable 
for the light which It throws upon the "Clermont," ot 
which the original drawlnga have dUappeared The 
date ot the letter to the French Commission was Joiw- 
ary 26Ui, 18U Fulton hnllt a small boat. In whloh he 
placed hla boiler sad engine, but on the eve of bin 
demanstrstlon before the CmnmlHlon, during e heavy 
wind, the craft, nnable to carry Its burden, broke In 
two, and the wreck Mak to the bottom ot the river 
The sDftas, which wea presumably tha one ordered 
trmn Watt, ssoma to have come through tha diaester 
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M feet loag by 8 feat haem, end In August, 1808, mode 
a fairly anecaMful trial la tha prasenca ot meiabsni 
ot the IneUtute and a orewd ot onlookers. In spite ot 
this acm on It ration, FnHon wee doomed la 
dteeppotntmeat, ter the French gevenuient 


Mar was now In the aseendoaL The Wheel 
ot fwtune took a tarn In hla direction, whan 
Robert R tlwlmiton waa sent to Frtnoe to 
sot tor the United Btatee la the matter of 
the Lenlalana Porebeae. This able man, wbo 
bad blmeelt already gtven mueb study to, 
and mada Several eipartananto In, tbS de- 
velepinait ot tha ataamboa t , wUa qntok to 
ate tha exedlaiica ot the Fnitos p»m*, gaA 
became from that time on hie ardent 
date and never-failing backer "Fultoa had 
gealna, and Llvlnietoo had tha genlne to 
pareelva It**, and oot of the oHoblnattoa 
latareota thus formed, there was to euarie 
four yeus later that cnrlgaa but capable Ut 
tie craft, the "CleniioiitN>pnutloally MOOR- 
end In deelg^ end the Unaal dapeiadant-4M^ 
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iiiirHoliie Prcllnilnarr to our dMcrlptlonatthe Cler 
Iiioiit II la W«ll to iiiukn It tlear Ibat Kobert Fulton In 
tiiilrfly free from any < harga of plaglarlam It haa 
Imhii uHaarted that bet bum Fulton Inapectad th« work 
Ixilli of SymInKtuu on tlie Clydo and Fitch on tbe Dcin- 
varr and vtua familiar with FItoh'a plann aa left in 
I liiirKt of Aaron Vail U S fonmil at L’Orlent. Franoe, 
|i wna from Ihoao aourcea that he derived the doalgn 
of I he I krmont ' Now, while It la true that Fulton 
IV as In louih with Iheae men and their work and 
lirnhnhly aaw their atearobnaU In operation there la 
iiothlnK In the dealgn of the ‘Clermont" to IndIrote 
that her hull and the general arrangement of her en 
j,lno were not the dealgn of Fulton hlmaelf On the 
icntrary there la abundant written evidence that the 
form of the hnal and the connection! from the cylin 
dll to the paddle wheeli were Fulton’a. Thla In nald 
with duo appreilallan of the fact that Fulton wont to 
Boulton * Watt at Blnulngham Ungland for the 
eaaentlal parta of hla engine They were tbe fore- 
moat engine balldere of their day and 
It waa a wlae etep on Fulton a part to 
order the lyllndor, mndenaer and air 
pump from a firat c Inna firm Both 
FltiJi and Byiulngton It la true, do- 
algiied aud built tlieir own euginoa 
throughout but thla fait doea not In 
validate Fulton a i lalin to be conaldered 
aa the naval arrhlleet of the ‘Cler¬ 
mont —a boat which won quite unlike 
any other that had bei-n built and that 
waa BO well deaigned ao- to prove a 
thorough rommerrial aurceaa. 

While Fulton won yet In Parla and a 
few day a before I he trial of hla boat 
on the Heine, he again wrote to Boul¬ 
ton * WoU aaking them to build him 
an englue, which he no doubt intended 
for the boat Hint ho had In mind to 
build on hla forthcoming return to 
America On the date of Auguet 6th, lgO‘1 hin let 
ter aaye Will you he ao good aa to make me a 
cylinder of a 24 huree-power double effei I, platnn mak 
lug a 4 foot Btroke'’ Also tbB piBton nod platan rod 
the Valvea and movemonla for opening and Bbiittlng 
them, the air pump platon and rod, tbo condenser with 
lla cummnnicatloua to tbe cylinder and air pump The 
bottom of tbe cylinder cagt In farm aa In tbe drawing 
anil tbe dlspoaltlona of tbe parta aa near as possible 
as they stand In the drawing Tbe otber parts can 
be made at New York The iltuatlon for 

which this engine la designed and the machinery to 
be combined with It, will not adnili of placing the Coo 
denser under the < ylinder os usual' Tbe drawing 
which accompanied this letter ebowed the condenser 
placed forward of the iylinder and not underneath 
If, as was tbe practice In the Boulton A Walt enginoa. 
Mr H H Buplee who haa probably given a more 
thorough atudy to thla phase of the subject than any 
other Investigator Is of the opinion that khilton wished 
to place bts cylinder directly upon tbe floor of the 
bout In order to keep Its weight aa low aa poaslble. 


Sci0ni$i^ 

from the nrlglnal plafls, in order to comply with the 


reliable boat, aultaUe for the purponea of the 
ITaaoe, la the Interaata of hlatorloal 
accuracy. It Is advlaaUa Ut note that tbe motive power 
depart! In some reopacta from Fulton’s original da- 
algn, although in the main It le a faithful roproduo- 
tlnn. This la particularly trua of the eccentric, valve 
gear, cut-off and starting and stopping devices, and 
It takes only a glance at our drawing to aee that these 
parta belong to a later period, and are practically 
similar lo those now In use on walking beam engines 
In the drawings of the boat on the Seine the valve 
gear and tbe air pump are shown to have been oper 
aied by levers and quadnnta Probably Fulton naad 
the "tappets and lappet rod," which were current prac¬ 
tice for working the valves In Boulton A Watt en 
glnes Another change la In the boiler, which In the 
orlgliial “Clermont'’ was built of copper and carried a 
presiure of probably not more than tbrea to live 



V-ehAped a* and bdlbw tin Ant 

vnrtey was eamedoiibWIUin avuMAnrhuc, tidfl 
form «u decided opn hr Frtton as thn rmiOfi it 
towing eapartmanta with aoedala whieb he aur?f«d nit 
hlmoelt, and he eeame to have bW of the Ae d de d 
opinion that thla waa tbe htst fotm to leean the dr> 
aired opsad. She was ^vlded with a llmltsd etaonnt 
of sail, of which, at laoat on bar first trip, she gsana 
to hnye made but little, if any, noe. The neddle 
wheels, IB feet In diameter ware uncovered, and eon 
aeqnently. It any breasa wore blowlag, the paosMigara 
were pretty well drenobed with water 
Let it not for a moment be Imagined that thn finb- 
IIl of that day had the least appreciation atther of 
the gentna of Fulton or the momentous charnoter of 
tbe work he waa doing. When, on Monday, Augud 
17th. the littia craft oast loose from her moorings 
near the old State's Prison, which stood on the aquaro 
now bounded by Waotalngton, West loth. West, and 
(fharlea Streete, many of the thouaonda that lined the 
shore of the rivor had come to deride 
’ Fnlton s Folly ’, and be made hla 
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.an tnr the riiltnl grates Navy 
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pounds above the atmoaphero. In the 
ol 1907, the holler. In order to meet the gov 
ernment requiremento, is built of steel, and car 
rlea menly pounds pressure With these except lous 
In mind the visitor to the Clermont’ may bo satle- 
fled, both an regard! the hull and the engines that 
she looks very much as she did on her first mem 
orable trip up the Hudson Fulton a daalgn, If we 
(onalder the crude condlilen of tbe art tn those days. 
Is creditable and It is a noteworthy fact that If we 
rolae the bcll<rank lever above the cylinder, we have 
an engine which Is remarkably like tbe walking-beam 
engine of tbe present day Fulton, however, wished 
to keep hla weight! low In tbe boat, and the plan 
adopted Is admirable for Ihia purpose Two connect¬ 
ing rods from tbe cronhead are coupled to a bell- 
crank A-shaped pair of levers, from the top of each 
of which B connecting rod transmits the motion to a 
pair of crank spur wheels upon tbe Inlioard ends of 
the paddle-wheel shafta In order to carry the engines 
over tbe dead centers, Fulton provided a pair of fly 
T heels which were carried upon aeparate counter- 


paulment of Jeera and latoalla At 1 
o clock the hawser waa drawn In, tbe 
throttle was opened, and then, amid tha 
curloua bush which Immedlataly tell 
upon tbe multitude, the aide wbaals bo- 
gan to turn, and with Fqlton at tha 
helm the ’’Clermont" moved alowly out 
Into mldotreom and headed north for 
Albany Skepticism gave way to appro¬ 
bation and delight, and amid thunders 
of applause tbe ' Clermont" moved 
slowly up the river, and was finally 
lost to Bight In the upper reaches of the 
river At 1 o'clock on Tuesday the lit- 
'to tie voasel tied up at Clermont Dock, tbe 

landing for Chnncellor Livingston ■ 
place, having covered the 110 miles from 
New York against the wind at an average speed of 4 8 
miles an hour Roaumlng thn Journey at 0 o’clock on 
tVodnesday morning, tha “Clermont’’ reached Albany, 
40 miles distant at 6 P M., the running time for the 
whole distance having been 88 hours, which gave an 
average speed of a little over 4Vy miles per hour 
We have shown In another chapter how phenomenal 
was tha development of steam navigation on thn Had 
son KIver as Inaugurated by this eventful trip, a ds- 
vtlopment to which FnJton took a leading part. In 
ISIS he put bis first ferryboat in commlaalon, althongh 
to Stevens must be given the credit for having etartad 
a ferry to Hoboken to tbe prevtoue year The boaA 
which wea donble-bniled, made her landtogg at c, 
hinged, floating bridge, to which she was goided by 
llnea of piling. Fulton was thus the originator of 
our present eystem of feTryboete. in 1810 we itod bim 
before President Madison explaining hla models end 
plane for torpedo warfare In March, 1814, Congress 
autborixed tbe conetruetton of a etoam war veoeel to 
bo buUt from Folton’e plans. Thla, the first atoam 
warship to the world, was oonatmoted with a double 



We are Inillmii to agrci- with him for the original 
beam of the cii nnoiii which waa only 12 feet ren 
dered her lalernlly very unstable Furthermore the 
boat on tbe Hi inn whiili dcubtlena farmed I ho basis 
ot the iloelgn of the r'k-rniont" shows the condenier 
arparale froiii the ivlimler There can be no doubt, 
after reaillng the Boulton A Walt letter, that Fulton 
had the outlines of the f lermont" engine clearly In 
his mind and lu Keuenl similarity to tbe engine of 
tbe boat on the Helm lu strong evidence that tha 
"ClermoDl’H engines wire st least aa to their gen 
eral plan and nmncctlon! orlgliuO with Pulton On 
the other hand the drawings which accompanied Fnl 
ton's pjtent of JkOS Hbow the condenser placed be¬ 
neath tbe cylinder a lonstnictlnn which hea been fol¬ 
lowed la the replies of the engine 
In dynwlng the plans It waa found that, elnce the 
replica of the ‘Clermoul would have a rnnaldereble 
number of people aboard during the festivities ps- 
Itdei^ gtCH U would be ncceseary to depart somewhat 


sliafts, rotated by means ot ptnlona secured at their 
Inboard onda The air pump end feed pump are oper¬ 
ated through oonneotlooi from the bell-onnk toveta. 
as shown 

About the correotneoa ot tbo daalgn ot tha replica 
of tho hull of the "daraont," there can bo no doubt 
whatever Tho plana, drawn by Frank B. Kirby and 
J W Hillard, ore based upon a letter of FuRon'e, 
which reeds "My lint steamboat on the Hudson 
Htver wee 180 feet long. 18 foot wide, drawing I feet 
of wmter bow and gtern 80 degrees", end npon the 
second enrollment ot the "Clermont," on file in tha 
New Fork Custom Houae, wbiob deacrlbas the vOaeel 
aa having "one deck and two mnata," and glvag her 
dimensions u 140 feet Ingth, 17 feet 11 Inohee 
breadth, and 7 feat dtp<b The snlargeBtsBt In beam 
*:> dne to later rhangaat whtqb ware found niqiiia r y to 
Increase the veaeel’s atabUltr The "Ctonnoat." os crlg- 
luelly designed, bad thenfaiA n long nemw knO, with 
parnlMsldeB, a T-Aapad bow, gad a aten wliM ini| 


hulL Its dimensions warei Length 166 test, brendth 
60 teat, depth 20 feet The paddle wheel, 10 fart In 
diematar, wsa ditveii by an engine, whose cylinder 
wan 41 Inehw to diattrter by 6 feet etroke An 
will be seen from our drawing, tho eideo of the "Oe- 


roologoe,'* ebe waa oaBed, were jnrongthansd by 
mpaing heavy tlmben, nntll a thleknasa ot five feet 
was reached She mounted twenty S2-penndar guns 
on tbe gun deck. Pulton, who woe prenent at t|M 
launching of tho ywoal on October 80th, 1114, did 
not live to nee- bar completed. Mead. It wm h|a 
devoUon ta the work of her oonstraotlon, whMt lad 
him to spend many boon on hw daek la the winter 
Ume. when he was trooUsd with g heavy sold, tint 
brooiht aboot Us death, which oeowrad POtmaTy 
fSrd, IIU, at Us home in whgt la now Battery PIAdA' 
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TO iniaiia or on noutoBO. 

To tht IDdltor of tho Bomtirio iLMinoAR 
The oeoreh for troth 1> uM to be otteo of more 
beoeftt thu lU ettainment, end I tm glad to aee that 
a aolotlofa of the problem la beglnnlag to emerge oot 
of darknaaa, thanka to Ur Boklea’e letter in roar laeue 
of Angaat Slot, although It onljr litta a comer of the 
eertaln. 

Re prorea what I bare thought all along that peo- 
pU are far more oloeelr related than la genemllr enp- 
poaed, but there la another aide to the problem he 
doea not touch. 

Ooaaldar the Ore or alx dlatlnct racea of mankind, 
and the diflerent nationa of the world, inch laoUted 
people aa the Japaneae, Chlneoe. South Baa lalaodera, 
BaUme, Thlbatane, and many detached tribea of India, 
Africa, and the other oontlnenta and lalanda Hunt 
there not be thouaandi, not to ear mlUlona of people 
living t»day who have not the leaat oommingitng of 
blood In thdr velna for thooianda of years at leaatf 
Snppoee we eay that there are only twenty different 
people, a vary conaervatlve eallmate, and take one 
from each aa totally unrelated to the otheni for nay 
(me thouaand yearn pant, and reduce the number of 
their eatimated progenitom (1 094 mlllionn) to 10 per 
cent to meet Mr Bcklaa’a blood relatkmahip (a very 
gcneronn allowance, aa the taolatlon of groupa worka 
both waya, and tenda to keep dlatant communitlea 
apart), and we arrive at 1,000 mlllioua living at that 
data agalnat (he 1 600 mlllionn of to^ay 
Loi Angelea, Cal A. K Vkunimu 


WHAT n SEAT uoRTraei 

To tbe Killtor of the 8i irNTiric AwnaicAir 

I note In your laaue of Augnat 2Rth a communlcar 
tion from Ur A Graham of Topeka, Kan , regarding 
the clannlBcatlou of lightning 1 had the opportunity 
ecveral yean ago of proving that the ao.calIed "aheet" 
or “heat" lightning le nothing more or lean than a 
reflection, aa he atatea of the regular “chain” light 
nlng 

1 had a dlacuanlon with the man In the telegraph of 
flee In a amall town on a railroad running directly eaat 
and went regarding what he called "heat" lightning 
I maintained that It waa lightning flaahea ao far away 
or eo high In the rlondi, that we conld neither aee tbe 
flaeh itaelf nor hear the thunder 

During the whole nommer we watched the etormn 
very closely, practically all of them came from the 
west, so we were able, by calling up the operators In 
the different etatlone, to tell ]uet what was actually 
occurring, and In every single Instance we could And 
other operatom near ue reporting "sheet" lightning 
while those at twenty flve, thirty, forty, and even fifty 
mllei off were reporting regular lightning, accompan¬ 
ied with thunder 

It li the writer's opinion, baaed upon the obeorva 
tion of that summer that there Is hut one kind of 
lightning, vis., that which we see reaching from clond 
to cloud or frmn cloud to earth when the storm is 
near by The same kind. In ffect, that we can oumelvei 
produce on n mlnlitnre scale between points of a 
spark ping In an antomoblle engine cylinder The 
appearance of s<K!alled "heat” lightning Is very easily 
pranced on a cloudy or foggy night, by the jumping 
of n trolley wheel from Its wire, thus making an arc 
that throws Its reflection on the elonds. 

Ponllno, Mich. A. R. Wslcb 



TRiousB A nronatAPRio nooi. 

To the Editor of the Bciurnvto Amsbioab 


A few weeks ago a photographlo proof upon s ploee 
of gslntlne prlatlng-eut paper waa given to the writer 
to tone with othsr photographlo prlnU, In the usoal 
xhlorlds of gold and borax toning baths No particu¬ 
lar atUnUon was paid to thia print It waa treated 
tbs asms aa the others, namely, washed well, toned, 
fixed, end washed well again for half an hour 
Tbs prInU were all eqneegad npon thoronghly- 
oleanad ferrotype platee. When the prlnU were dry 
they were lifted In the usoal way, by inserting the tip 
of a jaok-knita blade et one comer, end pulled off. 
Ovary firlnt oame off perfecUy risen, leaving no Im- 
praathm npon tbe ferrotype plate, except the probf 
that bad been toned tlpm examining the pert where 
aia proof had been dried. It was discovered that qnita 
a number of mixed finger marba were oteerly dleceral- 
Ue npon tbe ferrotype plate, althoagh not vlalble la 
thd p^t Tbo explanation appeerf to be tbli CMa- 
tlno being a boltoM body, tbo granny matter. UeU^ 
add. tnd eedlua ehlotldg oofitatnafi In tbo persplnt- 
tton of the skta became Impfunfi end retained upon 
tb* lalatlse aurteoe, not gofitotantly U be- 

edoN vUdMAto fibs bungfi af*. Ttmoae of laoUte and 
dblortde of Otm bdiifi fwmed, bauadie finrtly wadidd 
^ pidvteua to toning, and eomplalejiy dlmdved npon 
OMng. ^ tbo gnudf aaftar mtnod. Thin too 
bgMgM rsWiM «fc*B the giln. 


tine cams In contact with water, the resnlt being that 
the greasy matter, not being affected by any of the 
ehsmlcals used In toning and fixing, bocame manifest 
whan tht print dried down upon the ferrotype plate, 
leaving this greasy matter npon the Japan, thus glv 
Ing an,admirable clue In the line of detection 
Now York, NT A. J JabbAN 


XUKITllOAL riBIBAlU ITBAT AU TBXTt 

To the Kditor of the SoicNTiric Amkhiiav 

ThU qneatloii, that I sent to the KnglUh Mechanic 
and which was pnblishsd In that Journal on July loth 
page llg, letter 676, brought out a number of very 
Intereatlng answera In aubsequenl numbers of the same 
paper, noUUy In those of August 11th and August 
fOth, and If your corrapondent, Ur A. A (Irahani, 
who writes the article on Lightning' lu the S<iks 
Tino AiuaiCAN for August 28th, will take the trouble 
to read the letters mentioned. In the Kngllah Me¬ 
chanic, he may have occaaton to modify hla opinion 
regarding ‘electrlLal llrebalia.'* 

Mr Graham nys The recorded iniUnrea of flre- 
faella are so rare and questionable, with no evidence of 
their electrical natnre, that the Information Is not 
snfilclent to enablo one to form even a belief In Ibclr 
occurrence ' 

While entertaining very much the same belief os 
Ur Graham I received a letter from a very Intelligent 
lady, “Who la spending the eummer in a bungalow eltn 
ated In the pine woods bordering on Busmrd's Bay, 
MaaaachnsetU 

She writes aa follows “I waa awakened about 2 
o clock by hearing rain and rose to cloeo the windows 
Tbe darkpees waa appalling There wsi a flash of 
lightning and a loud peal of thunder, and as I got 
to tho window t saw a luminous ball dcsnendlug sonic 
distance away and when I looked again soma minutes 
attar there were numerons luminous bodies along the 
roof of a house shout fifty feet away but these lights 
wore itatlonary and I watched them till the first 
streaks of day " 

Of course, we know very well what the inimnvnhle 
lights were Tbe St Elmo flro an electrical appear 
ance, la quite commonly seen on the masts and apars 
of veaaels, and on projecting points of high buildings, 
hot the flrebalt la a very different nSaIr, and there 
seems to be abundant evidence of Its occurrence thsl 
la If such Bclcntlflc men as Arago Humboldt Flam 
mtrlon tnd B B Dunn of tbe D 8 Weatber Bureau 
may be considered good authority, and in addition to 
these, leUer 69 In the Bngllsb Mechanic of August 
2(ith from Edwin Holmw, a intnuber of tbs Royal 
Astronomical Society who describes a fireball that he 
sltneaaed himself may serve to satisfy Mr Graham 
that such things as fireballs are not entirely decep¬ 
tive appearances and I would be very glad myself 
to bear from readers of the BiirNTirii AucatoAS what 
they know about them J D Htatt 

New Rochelle, N T 


son HTnoiPAL ownuHiP pati 

To the Editor of the S«icviimi AucauAK 

In your lesue of August 21st setond column on page 
123, yon speak of the effect that the eleotrlfylng of the 
London tramways has bad on ihe passt-uger receipts 
of the Great Kaatem Railway of I- nglaiid Yon make 
the following stalement 

'The Coundl Tramways are a mnniilpal undertsk 
Ing, and while giving good aervlce hare been run 
hitherto at a loan, tbe deficit being paid out of the 
rstea." 

Aa a matter of Ikct tbo report presented a few 
months ago by the London County Council on the re¬ 
sults of tho year 1907-R showed that the gruss re¬ 
ceipts were £1,663,000 ( 98 316000), which was a sur- 
plui on working of £493,000 ($2 466 000) and a net 
surplus after payment of Interest on capital outlay 
and providing for tbe repayment of debt of £46 406 
($227,030) Tbs latter amonnt was carried to tbo re- 
nswali fund 

Thers baa been such a persistent attempt to depre¬ 
cate municipal awocrahip tbroughout the United 
Btateo, that It la hard to find Jnattce given the sub¬ 
ject This stteifipt to mold publlo opinion throngb 
tbe press has been largely brought about by a "press 
bureau," maintained for that special purpose While 
I am peraonolly of the opinion that munli Ipai ownei^ 
ihip In tbe United Btatec would result In fsllure (bs- 
caiise of tbe deplorable amonnt of graft and corruption 
IB tbe admlntetratlon of munlclpel affaire) ynt It doea 
aeem oa tbongh municipal ownership per sc sbould be 
given fair abow Asruva J Cbabp 

Chicago, in 

DRQUAL mvmcu TO Lgma. 

We appreelate the ton# aa well aa the lubaiance of 
this corraoUoa, and regret that we had not noticed 
the later report quoted The note wea bated on a 
geaeral im p reast w ; which waa however correct os to 
the deflottn In admlnlftratlon of the L 0 C. tramwaye 
la termer yean- While we are deatroni of treating 
Uw qimtloB of monldpal ownership as Impartially as 


possible however we would point out that oven In 
the report mentioned the net eurplua waa carried 
over to renewals fund with tbe probability that It 
would bo more than used up In the ensuing ysar 
Tho only Justlfitatlon of municipal trading. In our 
opinion is that It should be carried on at a profit the 
profit going to the roll, r of the ratce Since tbe above- 
mentioned surplus was uol so used It esn hardly be 
considered as a profit Ixsldcs whirli it does not rap- 
resent lutereal upon llic lapltol eipciidllure of the 
(.ouolII al a rale upon which miy private corporation 
could survive 


8uraai»iiTiTiir£8i or the blihd 

To the hidltnr of the StirMiru AntsuAS 

In a recent Issue of llie Siikmimi Amfbicas I 
nolle cd an iirl h lu ou the supersenslllveneiis of the 
Mind III which cases were tiled of riinarkshle aiute- 
ness uf the remsInliiK tour senses 1 he artlLle in 
question calls to mind a nolahle ixpcrlemo 1 had.. In 
hew York city In 18BG 

It will be recalled by lliuiiiiandH of people that the 
late Pharlee Broadway Roush the blind murdiant of 
lhat city offered one iiilllluii dollura to anyone who 
would resturs his sight The offer was sensational 
and was widely clnulsted In everv civilised nation 
Thousands of lellers, written In many languages, 
poured Into the big Ilroedway store suggesting reme¬ 
dies. and the blind merchant was besieged by many 
offering LreaUnents for Ihe restoration of bis sigbt 
House allhough blind waa a busy man always at bis 
desk dlroitlng the affairs of bis greet establlabment 
He WHS tn«i busy to lake trcntmonls he declared and 
HO he w lei ted a siilwtilule whose name was Martin 
and who was alike blind from nlroph> of the optic 
nerve He woe too poor to pay for treatnients and 
woB glad to net as a eiibstltute for the millionaire 
who agreed to defroy his expeneee It was nnder 
stood that Roubs would undergo any treatment that 
would benefit Martin 

I made arrangeincnls with Rouss for tbe treatment 
of Marlin end ncmrdlngly Martin came to my rest 
denie every dav for about two months The treat 
ment WOB elect rlial from a primary battery of My 
own liJVHUtlon riio files of the Now York World of 
July list and lonrnal InIikc (banged to Amerlcgn) 
of August lit 1898 will show that my Irealroenl of 
Ihe (JUM) became quite scnsntlonal I believed that 
Martin had made oomu sllghi improvement and might 
regain bla eight I finally gave up the case however 
deriding with all oculists that atrophy of tho optic 
nerve le Incurable 

Marlin was a native of Niw lock clt> and hod been 
blind nine years He was of n ftnriess and tiniietu 
ous dlsposlliim and went about over the lUy without 
a guide He passed up down and across the great 
thoroughfares frequently and only a few limes col 
Ildsd with a bkyrie whiih vehlile he detested I 
WHS with him on occaelons when 1 marvelod at tho 
perfect freedom with whtih lie walked along the 
crowded streets ahnwiing not tho slightest timidity 
and requiring no aid whatever from me 

Once I left my reeldeui e on 2Jud Street near Eighth 
Avenue with M-irtln for a walk through the city to 
Thlnl Avenue and iheno down town In passing he 
would name with great aciuraiy elm streets and nota¬ 
ble buildings HIb eyes allowed no Indlrallon of blind 
ness and no one siispecled Ihst he waa blind I was 
smarml lu si-e him irosa Broadway at 14th Street with 
perfect case and Imaglnn my astonishment when he 
shied arouud some IhniM-rs that had been set up 
across a sidewalk to prop the wall of a building under 
going repairs. He got off and on street cars without 
a blunder and made his way acroM irowded streets 
without betraying his blindness. He used no cade 
nor did he feel bis way with hla hands Had I not 
known that he was actiialli blind I would have be 
Ileved he was feigning. 

I asked him how he knew Ills way and avoided i-ol 
Ilslons and be Invariably told me ho did not know 
Ho only knew that he cared nothing for hla life and 
often rewarhod that he would rather bo dead than 
blind Ho seemed to be guided by what I shall term 
a inlraculouB Inst Ini l superinduced by a subcoDsclons 
mental condition I am Inclined to the belief m 
the abeuDce of n better theory that he was directed 
by what Hudson terms 'the subjective mind 

Arbuckle, Cal Waateb W FatTS 

Owing to the careful adjustment and regulation of 
tamperaturc necessary In bacteriological Incubafor-i a 
new Incubator has recviitly been built wblcji will he 
heated by electricity end which It la expected will thin* 
overcome the dlflbultles wltfi gas-heatod Incubators 
Inrgodescent lamps are used in the new heater to 
maintalD the required temperature A new mercury 
regulator controls the lamps. The Instrument wiis 
tested quite recently for a run of forty five days..au'i 
tbe variations In temperatur# during this time'win- 
practically nothing The Incubator Is formed ildi i< 
triple wall providing a water Jacket and an air spa- e 
and Is covered with asbestos finished l-i white cnHuui 
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DEVELOPMENT OF THE HUDSON 
RIVER STEAMBOAT. 


Ill that brnail Held of human actirltr which la cov 
i-rtal by fhe term cOKlneerlnB' there le probably no 
lirodiicl III AinerUnn deslKD and ronatructlon that 
III am mure rilHrlmtlve national chararterlatlra than 


I be grewInR demand The ‘Car Neptiw*' waa built 
|q 1808 Ihe Paragon In 1811 tbo “FlTofly' In 1118. 
krd the ‘RlrhmoiHl" In 1818-1814 It wan not to be 
eapecled that ao profltnble n vantnro wooM be allowed 
to paw unctaallanaed and a eampany waa formed at 
Albany which built two boata to ran In cvpoaitlon to 
the Fulton line. Fulton and Mvintalon, however were 
(ranted a perpetual Injunction agalnet the oppoaltlon 
rcmpany and tbe two veeaela ware turned over to 
Fnllon and broken up Rendered tbua doubly laoure 




tuget,'’ trawl tta'BIgtUti msrara W<(rif 
town, N J jUWt A. Uvlnlitt!^ rutfob^ taMtlif Js 
cloae nadoetnte, died ln<m4, bA otv ^ 

Sitli, UIB 

Thera oan he no doubt that the ueai^lp 
to Fulton aarrad to delay the deTalopment both o( 
ateambont and of river tranaportation fat (e&eral fVa 
decMott of the Supreme Court In 1884 opoaed the, 
river to eteam navigation by boata propelM “by fllw 
or ateam." and forthwith the Improvement ot the 



J4 fMt. dppili NI| ri..t Kailniii Orl 
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'llndrr. Ill Inch I^^nath 180 (o 


depth 0 fiid IWIriui by 
illrn « each^aiiart^jB^d 

TBX “OHAliPLAni" 1888 


lid l>rlri<n by two tuiilnm. Cyllndriii, 43 Ini-h dlametor ky lO-root 
icb guard In AnnnM. IWIJ ran from New Yiirfc In Albaiiy 
U liiiurB and 40 nkiulMt. 


tbe AmericMO river meaniboat Alw we venture Ibe 
aioertlon that them In no type of paaranger vraael 
plying upon river lalin or ocean that praiente eiicb a 
perfect pliture of grateful llnea and contour or tar 
rlea luch a aaggeatluii of epeed au tbe American river 
■taamboat Tbat It ahouUI nhow autb undlaputed 
beauty la lurprlilng when we bear In mind that thia 
type ot boat baa been developed during tha peat bun 
dred yeara along llnea of tha elrlcleet utility and 
under the atrraa of the moet eevere tumpoUtlon, a 
competition whose Intensity has nut been exceeded 
even In the conetnirtlnn of the louipvtliig rallreada 
which bave throen their olaboralo network over the 
face of the country Every one of tbe petullar charac 
terlatica of the river stoamboata has been due not to 
tha mare caprice ot the builder but rather to certain 
exacting phyelral condlllona of the work which had 
to be done The ahoal draft the wide overhanging 
guards, and even that diatinttively American survival 
(wa bad almoet said anachronism I the walking beam 
ei fine, are Instances of the survival of the Htteit ‘ 
after one hundred years of endeavor to find the beet 
type of boat for this work 

The auccesatul trip of the Clermont to Albany 
In 1807, In the then Inc redlbly brief time of 12 hours 
brought the new eystom of transportation Into Imme 
diate favor and the growth of traffic, in apiln of Ibe 
fare of |7 for the single trip waa auch aa to warrant 
the conatructlon of four additional Iteamboats to meet 


III the poaeeealon of Ihelr exclusive rights in the 
State of ’<Ien York Fulton and Livingston took out 
additional patents and aattled down to the develop- 
niant of the river carrying Irade Not much la known 
cf the four eucceseoni to the ‘Clermont mentioned 
alcove beyond the tact that tha weakueea of ronatrur 
Mon which a88 evident In the “Clermont' was reme¬ 
died The rectangular cross esrtlon waa abandoned 
a keel and keelsoni were Introduced to give the longl 
tiidiiml etiltneas, the flat bottom was abandoned in 
favor of a dead rise, and the bilge aaa given the 
ruuncled form which cbaraelerlsee the later veeoela ^ 
In igit Aaron Ogden Oovenior of New Jereey petl 
ticined tbe New York Leglelalitra against tbe Fulton 
monopoly, but was unaueceeeful He built 
boat called tbe “Sea Hone,' to run between Bllnbeth 
town N J and New York city and tbit vessel Is 
c redlted by John H Morrison In bit “History of Steam 
Navigation with being fitted with an engine that was 
the pioneer of the American beam engine Biibeo- 
qnently Livingston and Fulton gave Ogden permle- 
slon to run his stsambost on his ferry route for a 
period of ton yean Out of this arrangement came the 
IlMgatlon ultimately carried to tbe United Btatea Bn 
lirema Court by which the ateamhoat monopoly, which 
hod ex luted for eevenleen yean, was broken One of 
the moet active opponentc of tbe Fulton Livlngaton In 
tereetu was ‘ Commodore" Vanderbilt, who tn the early 
20 1 was operating two boats the Belloua' and “Btoud 


ateamhoat began to go forward by leap* and bounds. 
The original North River Company waa at once eoi^ 
fronted by oppoaltlon llnea The Hndaon River Ldne 
built three boats, the Constitution,*' ''Consultation." 
and 'Independence,'' and cmrtaln people In Albany set 
nfloat the ‘ De Witt Clinton " Tbe year 1884 la nota¬ 
ble for the launching of tbe lint ateamhoat to carry 
compound engines tbe 'Henry Bekford" Tha cylla 
dera were 12 and 84 tncbea In diameter and the stroke 
4 feet The new type ot engine gave eattafactlon, and 
It waa used In several veraela, Including ths “Com¬ 
merce *' launched In 1825, of which we present an lllut* 
trattoD and tbe “Bun' of about the same date The 
rllmenalons of the “Commerce' show the trend of de' 
le waa of lees length than the ‘CleN 
noDt,’ 180 feet as against 160 feet but of nearly twice 
tbe beam, the 'Clermont" having been altogether too 
narrow for stability Her enginee bad lyllndera IS 
and SO Incbea In diameter by 4 feet stroke Altered in 
15S8 and renamed “OnUrio,' this remarkable veaaal 
wae not flnally broken op until the year 1894 The 
Bun ’ wboss engines were of the same compound 
model and of the same dlmenalona to credited with 
baring made tbs trip from New York to Albany In 
the year 1888 In twelve boure and sixteen minutes, 
V lib tblrtMD landlDga so that In tbs Intervening nine¬ 
teen yeara alnoe tbe voyage of tha “Clermont," the 
time of paesage had been redneod about two-thirds 
The year 1880 to notable (or tbe fact that John Bte- 
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tk* twttt moMHy t^ivtes Tmt tnk«, m 
'UmA tt* tMmfc tUtn pmmoiw bosiiMH. ud 
glM h|« litidMi to Um 4Mc& ct «ifliiM tnd itMifr 
fend It la donbtfnl tf uroM who worked st 
W ^roblan In tha drat bfeK eantnry aaocoedtiis Fnl- 
MtttMMtadtepar impnia, PMataed ot a natonl 


It waa at ahoat thla time that the praotloa waa toV 
lawod la aene ot the ataamboaU of proirldlng two aepa- 
rate eaglBaa, one for aaeb paddle wheel Tha “North 
AnMrlca,” above referred to had enalnee of thu kind, 
at did tha “Ohamplatn,' 1831, which Is shown In one 
OC ow iUnstratlona The “Champlain” also UIustratM 
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wonderful devalopmaat la the speed ot the Hadaon 
Siver Bteamboat At that time there were no etaam 
vouaela anywhere in the world that could approach 
theee famoue craft In speed and that American ship- 
biilldera and englneera abould have gained such a com 
manding lead over the Old World Is to be attributed 



sem mabio, cyllnikr, 81 Inch dtiiBP(«r, 12 foot HtrolH nor»<-|M« 
rhp dbima^onni oen Mt SOU gueets. Him en four decks tor tl 

TEB •‘AUBOISAOK” f0« IXCHT nsnOI. 1W6 


phla,” 18M, he Introduced the practice of carrying the 
hollers outside the boat upon the guards, and In her 
engine he Introduced balanced poppet valves and 
wroughtriron aide pipes. In the following year he in- 
trodnced (In the “North America") for the first time 
the familiar truM or “hog frame" ter atlltenlng the 
bull, a dcvloe which has survived In the Undaon River 
Btrambedt to the present day 


prevlons years. The nest vessel to make a consider 
sNe cut In the running time to Albany after the per 
formance of the ‘ Bun” was the Novelty ” whli h on 
May Slat, 18S8, ran from Albany to New York In nine 
hrors and forty-seven minutes. On August 83rd ot 
the same year, tha “Champlain ’ niade the run north 
In nine houra and forty nine minutes 
The period from I8S0 to 1840 was marked by a truly 


for the People’s Idne which was started in 1836 Thi 
"Swallow after frequrnt alterations to engines and 
hull with a view lo ini reuse of sjMied was dually 
cqnipped with a cj Under of the huge diameter for 
those days of 62 Inches and the Rochester with one 
of 60 Ini hes diameter The particulars of these boats 
BH given by Morrison show to what an advanced stage 
(Conlinuid on page in ) 





































AMERICAN STEAMBOATS PRIOR 
TO THE “CLERMONT.” 


It la (IIIH Ilf thf oatlmable quallUcs of Robert Fulton 
iliut 111 H|iliH nr the obvIouH temptation no to do, oon 
anjuiiit upon lile brlUlaot euccen with 
till’ (.liriiiunt he never i lalmeil the 
diHlInilloii or being the nrigluitl Inven 
lor of tUe steHiubmil He was perteel 
1} rRinlllsr Kitb the liiKenluus work In 
Ihe detelopniviit of ateani navigation 
whli h hud bcHUi done both In tho 
Unltwl StntPB mid In Kurnpe dnrlng 
the two deiadea preredliig the aucceaO' 
ful trip nf the Clermont He bad 
lutlraate knowledge of the previous his¬ 
tory of the art, he vrae peraonally ac- 
qunlnteil with the more auiresHfuI In 
venters, and na a giienl had made 
trips on at lenat one of Hie mure aui 
ceBBful boaU The priaeiit relebrallon 
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17M was placed la raaalar aarvtea oa the Dataware 
as a packet. lU salUac datea batag advertised In the 
local preaa. 

The sixth steamboat, a atem-whaeler, bnllt by QapC 
Bamuel Morey of Conneotlont, aallad from Hartford 
to New York, with C9ianeallor Uvlnfston and othera 
on board In 1794 

The aeventh steamboat, by Fltoh, tried m the old 







Colleit Pond now the site of tho Criminal Court build 
lug and City Prison, New York, was driven by both 
paddle wheels and a strew proiiellor Chancellor LIv 
Ingaton waa ulioard on Ihla trip and a very i rude 
model of the IiobI shown In the aetouipanying llliis- 


velt. ^ tfafiM. aaft OWoillqr U«4*l»ti». hatf 
tide ebaln whgalB drleea by a kteptf engttta. It mwt 
triad meodatfDUy Id OetqlMr, 17N, and Wltk thd 
Ish Hlniitar •» board aa a gimt mada tluaa mtUa aa 
hour 

Tba twoUth gteamboat, bunt by Ctd. John Btavaba, 
was a S6-foot flaMtottomad boat, wbiob waa driven by 
a lorew prapeUer on the Hudson Hlver at a spetd of 

_ four mtlea per hour In 1801 and U04. 

The thirteenth ateanlMat. built tn 
1804 by Btevens, waa proptUed by twin 
Borewa at a apead of aavan to eight nnes 
per hour, and made aevenl tripe on tha 
Hudson River 

The toarteentb ateemboat, bnUt by 
Oliver Bvmns In 1804 was a large aeaw. 
or Ughter, driven ly a paddla wheel at 
the item. 

Itie Uteentb and loot etaamboat be* 
fore 1807 to make a trip under her own 
■team waa a large plrouge. with aide 
paddle wheels, nailed tha “Phanlx,"' 
built by Btevena In 1800-7, whleh, being 
deberred by Fnlton's monopoly from 
navigating on the Hudson, auba^uantly 
■teamed to Phlladdphia by aaa, and 
a throoab thua became the flret ataamehlp to 
" make an ocean voyage. 

It abould be understood that al- 
'**'''” though the above ennmemtlon Inrindsi 

veeeela that were actually moved by 
■team, no claim Is made that they were 
all of a pnctlLsI character Of the Amerirana who 
turned their attention to the development of the ateem 
boat In the pre- ‘Clermont’ period two men. In our opin¬ 
ion aland head and shonidera above their competiton, 
namely, John Fllih and John Btevena, the flrat. for 



boat olao built bt lllili was 
tried on the IkOnnHi)- In I7s7 
The third huai liiiill he Junira 
Ruiunry and Urlvtn h> i wiiter 
Jet was operatinl al Bln iiarde 
town un the I'ototniit tieplember 
Prd 1787 

The fourth HCvninlxnii Inillt by 
Fitch ran from Phlhileliihla to 
Burlington In 17HK 
The fifth eteanibimi iilnn bulU 
by Fitch, mads eight mllea an 
hour ovfr a meatnred <oiiri<e at 
Philadelphia In 1789, and in 


waypobBu ’ 


palling a beat, that bk twed 
tnbnlar boilers and ht^-prai- 
■nra ateam, and that ha waa 
tha drat to adopt that ayitam 
of twin propellera whloh aub- 
■aqneiitly became the standard 
mathod Of propulalan tbrongb- 
out tba world. 

fWUt RTM. 

loha FUdt,^ ataa^l o^ ka a 
IVleadU trpa Of a 
of Inpanloua, ootRagtopa, knt 
poor Invaotori, who did M 
mooh to pranota the IndoatrW 
OetelopmtAt of thw omany 
durinf thf mtet pm* of (hO 


an xBfnoi n im 













i9p9» 

WMm, Ccum-i oa tiM flat of Junarr. lT4t la 
ni9«Mrfet» xlrraiiMaMM, tuf Imied tb« tnda of 
eJotk malctt^ ud at tvanty'fU 7 «ara of aga 
Awad to N«w Janwr and thou to nuiadalphla, 
Wltara ba tMcama a atrong partlM on tha Anarlcan 
rida A tha dlaputa batwaan tba eolonJaa and Oraat 
Britain Ha waa aada llantanant of a oompanr 
raland at Traaton. but nlUmataly he fonnd bln ipharo 
of uaafolnaai in the gun facterr at Trenton Whan 
Waahtngten croaaed tha Oalawara Fitch mored with 
tha Contlnaatal troopa to PennsylTanla. In 1780 ha 
waa appolntad a depnty aurrayor, and ultimately 
alruok ont waatward for tha purpoaa of aurveylng 
kanda lying bayond the Ohio Rlrer In 1781 he atarted 
for Fort Pitt, now Plttabnrg Later ba waa captured 
by tha Indiana, endured aevara privations, and waa 
finally carried by them to Canada, where be fall Into 
tha bands of tha British After hla liberation be again 
took up tha work of surveying the unknown lands of 
tha West, and ultimately In 1785, turned bis aiten 
tlon to his great life-work of Inventing a boat to 
travel by tha power of steam Beyond a natural apU 
tnda for mechanics, Fitch was entirely unfumlahed 
for this dlIBcnIt task Although steam-engine build 
Ing was a recognised trade In Rngland and had been 
for many years, there were at this time but three 
steam engines In the whole of America, and the coun¬ 
try was absolutely without suitable means for steam 
angina manufacture In bis quaint SOO-page manu¬ 
script antoblography now In the Philadelphia Li¬ 
brary, Fitch writes “Although it was not to my 
credit, I did not know that there was a steam engine 
on earth when 1 proposed to gain a force by steam " 
He road up all the scant literature he could obtain on 
the subject formulaled his plans and on Seplomber 
27th 1785, presented a drawing and model of his 
boat to the American PhllosophliAl Society at Phlla 
delphia The model shows the method of propulsion 
by an endless chain provided with paddle boards 
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nteh's right to the invention, freah advancaa of 
money ware made by the sbareholdara, and a 
boat II teat wide and 48 teat long was equipped 
with an angina having a IP-Inch oyllndar After 
mnob esperimental work with the coodensare. this 
boat, on August Mnd 1787. was propellad on the 
Dolawara In tha preaenca of praoUcally aU tha mcm 



lars of the Convention who were then eltttng In Pblle 
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The cylinder was double-acting and condanslng. Fitch 
Introduced the Jet condenser which hs believed to ba 
original with him, although It had bsan prsvlonsly 
Invented In Europe The boat was driven by alx 
pairs of oars or padiHes which wore plvoteily eon 
noctod In seta of throe to four horlsontal driving bars, 
operated by irsuks on crank disks driven by the en¬ 
gine. Fitch preferred those paddles to the paddle 
wheel, because he considered that fbe latter Involved 
a groat waste of power due to th^ obliquity of the 
wheels on untcrlug and having the water Fitch's 
objection to the jsuldle wheels was tbcurcilcally coi^ 
rect, and its IneGIclency wss nut corrected until the 
Invsntlon half a century later of Iho feathering pad 
rile wheel 

The third stenmlHiat built by Fitch was a much 
larger craft and was ilrlvin by a greatly Improved 
engine The new boat was GO feet In length and 8 
feel In boam Its engine also had l.Minh ryllndnr 
hut as the result of an Iniproveil tondenser dealgood 
by Utih It developed loiiHldcrably more |M>wer than 
the unglue In the preceding ImnI Kiirlbcroiore It 
should he mentioned that this waa the flrat steam 
lM>al equipped with a tubular holler the Invention of 
Vnigbt The oars, or paddles were removed from tha 
s'des and placed at the stern Toward the clone of 
July 1788 she made the trip of twcuty miles from 
Hhlladelphla to Rurllugton and on the 12t1i of October 
ahe made I bo same trip In three bourn and ten min 
utes with thirty paasengere on board The boat con 
tlnued In more lees piperlmeutal oiieratlon during 
1788 and 1789 The story Of the tronbloa of Fitch and 
\olghl In the endeavor during this timi to perfect 
their eiigini an iimlalncd lu Fitch s autobiography Is 
of absorbing Interest No less than aavon dlfleren* 
condensers were tried and rejeclod Finally an 18-lni h 
steam lylinder and a jot condenser of Fitch a design 
were Installed and nt last In the words of Filch L \ 
tho 10th of April (17911) got our work compleated and 




him much encoursjiement He formed a company ana uov ttandniph or Virginia nacld Rtltenhons 

on March 18tb, 1786, secured from the Lcglslsiuro tronomcr and other notable men An engra 

of New Jernay the exclusive rights for steam narlga description of the boat made from the plans « 

tlon In thst State It was at this time that he asao- llebed In the Columbian Mugaslne for DevemI 

cUted himself with Henry Volght a clock 
maker of unusual mechanical Ingenuity 

and ekill The task which these men had , 

set themselves was Herculean There ' | 

were no machloe shops nor the necessary L 

tools for the sreurate work required, and ly . 

throngh the subsequent years of exiterl 
mentstton they had to feel their way t \' 
amid a thousand dlsnouragementa of pov 
erty and Ignorance, to the final euccess ^ ^ 
which crowned their elforts five yean 




the boat by oan or paddles, working on 
the side, and moved by cranks operated 
by the engine This waa tried on tho 
skiff with tho Mnch engine and on the 
Frih of July, 1786 tho first host propelled 
by eteam In America made Its trial trip 
suerestfnily on the Delaware. Encour 
aged by the passage of a law by the 
State of Delaware In 1787, securing 


water come out to try us 
Shortly aflorward Rlttcnhonss the as¬ 
tronomer Dr Ewing (len Irvine and 
others were favored with the novel ex 
l>erienre of s steam voyage, and now at 
last publU Journals begun to give well 
deserved notlic to the successful efforts 
of these Inilctallgable Inventors The fol- 
loaing paragraph wss published In the 
Qszeltc of the United States May 16th 
1790 and «Idely ret o|)led throughout the 
Unlou Durlingtun Slay 11 1790 The 
friends of science ami the liberal orts 


sdelphla lu three hours and a quar 
with a hood wind Ihe tide In their 
nr Ou tholr relurn by accurate oh- 
uUons they proceeded down the river 



rnm-mviAB Bonn abb two bbubvb or 








































































EUROPEAN STEAMBOATS PRIOR 
TO THE “CLERMONT.” j 

Ai III AmerlCA, w In Kurops, th* quarUr of a c«d 
turr priHiedlnK the iDct-eaful Inaagutmtlon of otaam 
boat lervlci! on the Hudson River was a period of 
trlraordlnary Interest amoDg Inventors In the possb 
bllltles of steamboat navliallaii, during which a great 
amount of thought and expeiimental work, was devoted 
to the rtevelopmenl of a succsastiil steam-driven ves¬ 
sel In the present rbapter we shall touch lightly up¬ 
on those Inventors who merely drew up plana took 
nut paten IH, and made more or less succeeafnl models 
of steamboats our attention will be devoted more 
spat Ideally lo the clearly recorded and well-authenti 
cated Instances In which steamboats of useful aUe 
were aclnally propelled by steam 
Following this plan, we may dismiss at once the bft- 
aaserted claim that a vessel of some >00 tons, built by 
Blanco de flarray a native of Biscay, was propelled by 
■team at Barcelona In Spain In the year 1643 Caro 
ful seanb by Investigators baa revealed two letters 
signed by Oarray and dated 1643, describing eapsrl 
menta with different vessels both of them moved by 
puddle wheels turned by men There la no mention 
of the ose of atosm or anything to Indicate that this 
motive power was contemplated 
The Marqule of Won-eater pnbllabed a booh In 1663 
In which mention Is made of an angina and of the 
ability nf the Inventor to make the vessel which ear- 
r<ed It go against the stream which the more rapid 
It is the raster It shall advance" His iiatent, how 
ever contains no suggestion that ha had any Idea of 
11 Ing steam 

Although tlie name of no Inventor In the early part 
of the eighteenth century Is more closely associated 
with the dealgn at the steamboat than that of 
Jonathan Hulls there Is no proof that ha ever built 
and operated one At the nemo time Hulls was a 
man of unusual Intelllguiue and of considerable me¬ 
chanical sklU Hla paleni taken out In 1736, de¬ 
scribes the Invention as a machine for carrying ehipa 
and vmwsis out of or Into any harbor or river agsloat 
wind and tide The following year he published a 
pamphlet In London describing hts Inveutlon and It 
is curloua that, like many early experimentalists, ha 
considered that Its greatest usefulness would be found 
In the towing of vessels The tllustrstton of his boat, 
given ou page 220 was drawn from his very complete 
description of the me< banlem of the boat and Admiral 
Preble of the rnlted Stoles navy In bis work ‘On 
the Origin snd Pevelooment of Steam Navigation, 
says that there (sn be no doubt of his having been 
the first inventor of an Ingenious and practicable ronli 
anlm for prois<11liig vessels by a condensing steam «n 
gine snd by imddle wheels and this be It remeni 
bered was as far bark as 1736 Writing ovsr a qimr 
Isr of a contiiry ago again tbe same author says 
The following doggerel Is still the burden of a i-om 
nion street ditty among the Iwys of Campdon of Qlour 
(ihlcrshlre. Hulls u native place 
Jonathun Hulls, 

With Ills iiBlent skulls. 


It Is a disputed imint whether to Denis Papin, ths 
great French engineer and professor of msthamstlcs 
St the University of Marburg Is due the credit of be¬ 
ing the first to make a steamboat run upon a pnbllc 
waterway Preble however Is of ths opinion that fals 
cerrespoDdenco with T^lbnitx, which was brought to 
light during iho latter part of the nlnelsenth century, 
fully proves that Pspln actually conatructod a steam 
boat which he ran uimii the river Fulda In 1707 It b 
(vrtain that he met with the seemingly Inevitable 
ridicule and abuse Dlsgiislod with ths conduct of the 
Hessians be deterinliu il to go to London In his steam 
veasel and descendi-d tho Fulda aa far as Uunden 
where the bnsiincn laid violent hands upon him, snd 
destroyed Ills little oinft 

Next to Papin iniins the Marquis de JouRroy who 
In I7H1 built a steam iiasel 160 feel In length and 16 
fret In Iwhui wbl<h uiordlng lo a docoment now In 
Paris was propelled liv steam for fifteen minutes 
agslnal tbe stream 

wiLuax rnnoTOi 

The credit for thi Invention and constmctlon of ths 
first slaamboal to I>e sin ec-ssfnlly applied In Europe to 
ggsful navigation la due a Scotch engineer, William 
fitraJngton, who atlai.ki d the problem on original llnst, 
Sfifi produced a vessel the "Charlotte Dundas,” which In 
mgny respects was lisir a century In advened of tho 
gtgu o( the art Symington was born In Sootlnnd In 
ITM Mveated for the ehurcb, hta tnste tor mschant- 
otl pUloMfiliy. he telb ua lad hijm to filrs^t hb studbn 
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to the exerolse of the profseslory of n elvU sogtngsr HO 
obuined pntsnb for atrwnl bsprovemoBb ta tho gtsam 
engine, nnd designsd n stosm ehiTbfin, vhbh la 1786 
he snbiDltted to eeroinl bnraed and soleatlfio men tn 
Kdlnborgh. Hart ho mot Patriot MlUar of DobvUi- 
toa, n wsolthy hnnhor, who Inloimod Symington that 
bo bod "spent much time In making oaparfments no 
to tho proponing of voaotb upon water by nslag 
whaob In plooo of mtb or own. TlSaao whaeb ha 
had put Id motion, applying tho strength of man to 
ths tnmlDg of a handb or winch." Symington told 
MlUtr that he believed a steam engine might be con 
structod for the purpose, nnd he propooed that favorite 
method with early ttsamboat inventors, of eommunl 
esting a rotary motion to ths paddb by the altarnata 
action of ratchet wheeb. The first experiment was 
mads with a two^yltnder engine, the cyllndert being 
of 4 Inches diameter and 18 Inch stroka It was in- 
stalled cm a double-keel vessel, and tried on tbe Dnls- 
wlnton eotata in 1768, with aattsfnatory results. The 
next experiment was upon e brgsr boat, 60 test In 
length, belonging to Hiller, which was already equip¬ 
ped with man-operated paddle wheeb In thb vesMl 
Symington pUced a twoeyllnder angina, each cylinder 
being of 18 Inches diameter and 3 foot etroks, and In 
October 1789, with Miller and several prominent bust 
ness men and enginaers on board, tha boat was driven 
at n rate of five miles aa hour la still water Tbe an- 
gcsvlng on page 220 Is based on tha original pbni of 
this bast, as given by Symington. At this point. Mil 
ler retired from bualnoas to devote himself to bis 
estate at Dalawinton, but In the year 1800 Istrd Dun 
dss, one of the principal owners of tho Clyde Canal 
requested Symington to take up ble experlmenU with 
the steamboat, and spent about >36,000 In this work 
With sufllelent capital assured to give him a tree 
hand, Syminston designed an entirely new boat and 
engine colled the “Charlotte Dundas" An examina¬ 
tion of the drawings of tha vaesel, as shown on pagan 
220 and 221 of this issue proves that Symington was 
an engineer of decidedly original genlua Even at that 
surly day, his mechanical sense ob]ected to the rum 
liersome overhead working beam and tn a latter at 
that period he crttictsea the cylinder erected In a ver 
tiral position snd the henry working beam, and other 
heavy and rumplicated apparatus of tbe old steam 
engine and explains how by changing the position of 
the cylinder and ‘by coupling to tbe end of the piston 
rod a crank and arm,' ho ‘ reproduced a rotary motion 
allhout the Intervention of a lever or beam ’ In other 
words, Byrnlngton In the engine of tho ‘‘Charlotte 
Dundas originated the modem hortxontal reciprocat¬ 
ing engine which was destined to becoms the predom 
Inant type for steamboat locomotive and stationary 
engines and continued to be such throughout tbe mid 
die period of the history of the slesm engtue The 
cylinder was double acting 22 Inches In diameter snd 
with n stroke of 4 feet It was direct-connected to 
the crankshaft of n paddle wboel at tbe stern of tbe 
boat The account of the experiment as given In his 
own narrative which has been tonfirmed by others. 
Is as follows 

Having previously mads various experlmsnls. In 
March, 1802 at I.aick Twenty-two, l«nl Dundsa, the 
great patron and steamboat promoter along with 
Archibald Spiers Esq, of Blderslee and several gen 
tUmen of their acquaintance being on board, the steam 
boat took In drag two loaded vessels tbe 'Active' and 
Eiiphemis,’ of Grangemouth Guw and Elsplne, mas¬ 
ters, sarh upwards of tventy tony burden, and with 
great ease carried them through tbs long reaih of tbe 
Forth sod Clyde Csnsl at Port Dundas, s distance of 
nineteen nnd a half mllaa. In six hours, nltbongh tbe 
whole time it blew a very strong breese right nbsad 
of us, so much that no other vessel conld move to 
windward tn the canal that day but those we had in 
tow" 

Sloes tha object of Lord ttandas In employing Bym 
Ington was to bsvo him davlsa some ebsopor means of 
towing canalboats than tha existing method by horsas. 
It wonid look ns though the future of the steamboat 
was assured hut, unfortunately, the other proprtetore 
of tha canal objected to tha use of stoambo^ urging 
that the waves sat up would wash away ths canal 
banka Therefore, nothing further wna done Bnlne- 
quently Symington was Introduced by Lord Dundas 
lo tha Duke of Bridgawatsr, who was rsaponsibla Cor 
the Introduction of canala Into England Symington 
ImprSMed him so favornhly that he gave him an order 
lo build eight boaU similar to ths "Charlotta Dundas" 
fur service on his oonala, but tha death of tbe Dnka 
shortly afterward ltd to ths canceling of tbs order 

Among the many msthods of applying tha power of 
ihe engino to pro^ the boat that were triad by tha 
early Inventors one of (he most popular was to use aa 
endleta chain of paddla hoards, treysUng ever whsala 
or pulleys at each snd of the boat, the podfilsa being 
snbmarged as they psmsd toward ths sum, and being 
rariisd clear of tha water an they raturnad toward th* 
bow or this typo wna DssUano’* staamhoot, which 
wg* triad on tha rlrer DOabe In 180A The hmngs- 
ment of tha englna ohd tha obnin of paddMi la Ibowa 
very olanriy la Um giEgfiTlag m fincH IN aaft.Nl. 




turn of the pMan w« ean«drt«4 ihta Mtigy SMUiE J»> 
maaas of n Atdiat gwr nottag iit«i a gftt 
the atala driving axle. ' j 

twiMifiE snfiHWAii nm so na ’•ojumr.^ 

(OomOuMfrompngeUB) 

Council, after a trip on tha DalawarA, wgra oo grsatly 
plesaad aa to pragaat Fltoh with a gait of oolom for Ua 
boat 

The new ventura waa now ready tor omamarsfal 
exploitation. A ochodule of oalling datM and farm 
was drawn up, and during the following three months 
there appeared In the local papere twoity-threa a# 
verUsaments announcing the thnau of mlllng. The 
routes oovered were to Trenton, thirty miles, to Bur¬ 
lington, twenty, to Ohsoter, fifteen, and to Wllmtag 
ton. thirty mllee During theee three montha "Ths 
Steamboat" she waa popularly eallad, ran in regular 
paasenger service for a toUI dlstnnoa of between 1,000 
and 3,000 miles. LlmltatJeng of apace prevent eny 
fuKhar quotation of the cartlflcatee and enlogtos given 
by prominent man of tbs day Ve present engravtags 
of two of tha advertlaamenU Of 1780, photographefi for 
the SoRimno Awaaicati from tha fllaa of the Penosyl- 
vpnla Packet and tha Federal Oasetta, by the courteiv 
of Hr Abbott tha curator of the Philadelphia Library, 

In view of this crowning 1000000 to tha labore of 
Fitch and his asaoolatss, the story of tbe rest of hla 
life Is truly tragtcaL His attempt to build another 
ard larger vesasl failed for want of financial anpport 
Had some Infinantlat, wealthy, and tarelghtod patron 
come to FItch’a nsatotanoe nt this time, there can be 
little donbt that the advent of successful commercial 
■leomboat navigation would have been boatanad by 
twenty yean. But it was not to be Dtaoouraged 
and emblttaied by failure to seenra recognition and 
support, FIteb after an abortive trip to Franoa, wrote 
an account of hla Ufa and experimental work, which 
he delivered to the librarian of the Philadelphia Ub- 
rsry with Instrnctiona that It he not opened for thirty 
yrare, and then, retiring to Bardstown, Ky, ha ended 
bis unfortunate life by eommltttjig sniolda. 

joni snmrak 

The claim of Col John Stevens to n foremoot peel 
tion among thooe who contributed to tha early ds- 
vrlopmant of tha steamboat Is baaed upon bis recogni¬ 
tion of ths veins of the screw propeller, of tha mnltl- 
lubulsr boiler, and of high pressure steam Lika FItcb, 
Stevens was poosesaed of great mechanical ahlUty, 
end to this waa added the advantage of wealth and 
eduratlon. His claim to have built tbe first steam 
srrew propeller boot to navigate tbs waten of any 
country we consider to be Indlepotable. 

After soma prellmloary experiments, as recorded 
earlier In tbe present chapter, Mr Stevens designed sn 
entirely new engine snd boiler, differing from anything 
that bnd yet been nttempted either bare or In Europe 
Slid ererted It In ■ 28 foot boat, which made many soc- 
iwsstul trips St speeds of between eeven to eight miles 
ail hour on the Hudson River The twin ecrewA en 
gins, snd the boiler are still In exlstenee and are now 
nt tbe Smithsonian Institution, Wnsblngton The ao- 
rompanylng Illustrations are reprodurtlous from 
photographs of this exhibit made especially for tho 
Si iKVTiriu AunticAN by the courtesy of tbe cursUor 
Ibp cylinder was of 4^ luchse diameter snd 8 Inches 
stroke Motion was trsnsmJttod from the overhead 
croaahead by two connecting rods to a pair of orankA 
one on each propeller shaft. The cranks tnrnsd In 
opposito dlrwtlons (to overcome tbe tandency Of a 
single propeller to route tbe boat) and tha cianka 
were maintained In their proper rotating position 
relgtlrely to each other by means of two gear wheels 
on the propeller shattA Tbe reaction of the connect¬ 
ing rods a^Bst <«ch other earred the purpose of a 
parallel motion and maintained tbe piston rod In 
alignment The valves oonaletod of two-way oookA 
and they were driven by a crank on one of the pro¬ 
peller Bbafto, through tha Intonaedtary of a vertical 
rack and gear wheela on the spindlea of the two-way 
cockA The bollsr Is one fonn of Ihs multltnbular 
type Invoitad by OoL StavenA It ha* 16 copper tabSA 
14 preJecUng from eaclt glde of a center reetongnlar 
chest 

Cknttomporary testimony to tbe snoqs wfu l operatlmi 
of this boat Is given In Btawsrt’s "Ansodotos of the 
Steam EngtoA" pabllahed In 1819, and. Ip: an artlela, 
by Jlr Jamea Ranwiek eontrihutsd to Tradgold's 
'Treatlsa on ths Steam EngtoA" publlahed to London 
to 1831. 

That John Btavans and hla ton, Rohart L. Stavana. 
BN to he credited with having built the flnt ooniw 
going stiamBblp to proved by the wdt-anthanUteted 
voywa mode by Bie "Fhonlx” fyo^ Hew tn 
PhllaitotthlA The englnea of the "Phooilx” wan^ 
signed aad totflt by Stavena Thi ao comp e n ylnt W|l^^ 
tntloB of this fctotorio vi w i l to tron a photafnph dt 
an old pointing at the family hone, 43agOe FotoU ^ 
lMken,M.J^ iUndtog to the abover voyage, NaUt8lt^,'.. 
J BoattHnsMll, the fmUdar «< 






SelMitIfie Am#rle«fi 


THE AHEUCAN WAUONG-^EAM 
OKUNL 


LtMA«4 at fron tba aUadpoliit of tlia mechanical 
anfiiiMr, tha moat axtraordloW fact In the atorr of 
the daralopment of tha Hudaon RlTar ateamboat la 
the Tttalltr of that early form of ateam engine known 
aa tha wmlkinrhaam type: Although to^ Ita term 
of natfnl Ufa laeka but a year or two of a cantnry and 
It tberafora, aetnally aa old U the Hndaon Blrar 
ateamboat ItaaU, and thongb It repreaanU one of the 
aarllaat and cmdaat methoda of changing the recipro¬ 
cating movement of the platen Into the rotary move- 
ment of tha power abaft,'the walking beam engine la 
to-day tha preralllng type of drive on the Hudaon 
River Moat aignlllcaat fact of all, when It came to 
tha queatlon of what type of engine to uao on the 
‘Robert tTnlton.” \he lat- 
aat of the Hudaon River 

fllara, built thia year, It - 

waa decided that, all 
thlnga conaldered. themoat 
eultaUa engine would be 
one of the kind which waa 
llmt placed In a Hudaon 
River boat In the year 
1811. 

In «*—"■ engine practice, 
one hundred yaara ago, 
the rooking or walking 
baam waa the favorite 
method of connection be¬ 
tween the platen rod and 
connecting rod We are 
aU familiar with the rn 
gravlnga of early atetlon 
ery eoginea, partirnlarly 
thoaa uaed for pumping In 
city watarworka. In which 
a vertical ateam cylinder 
Iranamltted Ita power to a 
oaat-lron overhead rocking 
beam, which waa carried 
upon caat Iron girden aup- 
ported on caat Iron plllara 
of elaborate claaalc dealgn 
By the middle of the nine¬ 
teenth century, thIa type 
waa being diacarded tor 
the almpler horiiontal en 
fine, and to-day the few 
remaining walking-beam 
■tatlonary engines are re¬ 
garded with a strictly an 
tlqnarlan Intereat 

In the development of 
the Hndaon Hlver ateam 
boat,-on the contrary the 
beam engine proved to be 
so Ideally adapted to the 
work, (hat It hae held Ita 
place Bgalnat the fnuKI 
cylinder highpreaaure, 
fast running engine, with 
otmaplcuoua aucoea In 
the drat place, it wae an 
easy engine to build, and, 
when onoa tha foundrlee, 
machine ahopa, and forges 
bad bean built and a force 
of capable merbantca had 
become avallaUA Ita flrat 


gina oonalated eaaentially Lyllmler, si inch dUimitcr l>r U foot ■(r.jkc llorw-iHwor asoo iMicr umMin 1111*10111 
of a alngl. cyllndar a 

walking baam a connacb n- i.tt-r «p,rit«i 

tng rod, tha A frama, 

which carried the main Of THl "ASIBOmuilK." 

bearinga of the walking 

beam, a Jet condenaer, a bot wMI whoae platen waa op- alreke The "Conitellatlon ' 1826 uaed a cylinder 44 
eratad by connecting roda from tbe walking beam, and Incbea In diameter by 10 feet atroko and theao remain- 
feed pumps operated from the lame connecting rods ed about tbe maximum dhnennlona' until the appear- 


to tha kaalaona of tha floor of tha boat. The A frame 
waa built of maaalve tlmbara vary atroagly bracad and 
bolted, and oarriad at Its apex the main bearinga of 
the wanting beam The gulden for tho craeabeada 
were held In line by rods extending from tha guides to 
the Ai-trama. 

The boUw of the “Clermoat" waa made of copper 
and carried the low pr eaau re of four or live pounds 
to tha equara Inch Copper was uaed beoauaa Iran 
plataa were not available, but eventually, when roll 
able boiler plate became avalUMe Iron boilers were 
Iptroilured, and Immediately higher steam pressures 
began to be uaed Tubular hollers were Introduced 
In 1880 on the “Novelty,” and about the year 1840 
wood gave place to anthriclla coal. Concurrently 
with the Increase In boiler preasures a great advinre 
was made In the else and power of the engines The 
single cylinder of tbs “Clermont wen 24 imbes diam 
eter by 4 feet stroke The “Chancellor T.lvlngston" of 
18111 had englnea 44 Inches In diameter by 6 feet 



favorite drive for Hndaon River oteemboata, and Ua 
undoubted popularity among tho directors of the eoaa* 
paniefc and In tbe pilot house and tha esigiDe rocn, la 
largely due to the eaiieclal condltlooa under which tha 
Hudson River service Is operated la the first plaea, 
the upper reacbee of the Hudson are vary ahallow 
during several months of tbe summer, and It la d» 
alrable to keep tbe draft of the booli as small oa pos¬ 
sible, conditions to whlth the broad and aballaiw but 
sweetly modeled river lioata lend themselves admirably 
Tha largest vessels fur the night service are of over 
4 000 tons displacement, and are driven by englnea of 
4 000 horsepower, yet they draw only about 8 feel of 
water It would be a difficult proposition to drive 
such vessels with screw propellers. Furthermore, tha 
large number of landlngn which must be made call 
for a boat with good munouverlug qualities able to 
stop and start quickly and make quirk landings st 
tho piers. The paddle-wheel t)oam-cDglne boat has 
proved to be Ideal fur this purpoee While It la well 
understood by the engine 
builders and shipping men 
of the Hudson River that 
high holler pressures, 
multi-cylinder expansion, 
and rapidly running en¬ 
gines are conducive to fuel 
economy, it la also realis¬ 
ed that these economise 
ran be secured only when 
the engines are rontinu 
ously In service Other¬ 
wise, tbs heavy extra cap- 



and although a multi 
cylinder unglno will run 
under a consumption of 
from 1 6 to 1 76 pounds of 
coal iN-r horse-power per 
hour as SHSlnat 2 3 pounds 



aa tho hot well Judging from early prints and da- 


iiorlca,” 1840 with lyllnders 54 


scriptlona, the engine wae quickly developed to tbe Inches In diameter by 11 feet stroke The keen con 

Idantlool form which It carries at tbe present lime, the teat for speed resulted In tbe lonstrurtlou of engines 

principal obonga being the subeUtutlon, In the past that were prodigious tor those days aud have barely 

quarter of a century, of surface oondenaers for the been exceeded at tha prnaent lime Thus In 1846 there 

early M eondenaer built for tbe ‘ Hendrick Hudson ’ which was a 

The "Olarmoiit” aa we have shown elsewhere, traoa- fine veaael 880 feet long an engine with a 78 Inch 

mittod the power from the cylinder to the enmkeheft cylinder and 11 feet itrohe, and tVro years later T 

through a beB-ohuik tovar BaliaeqnenUy, during the F Beoor A Co built for the ' 'Mew World " one of the 

aoeoeedlhB two deoodee, nae waa made of a ateepio fliers of that day, an engine with a 78-lnch cylinder 

fs gina, fo wUoh a pidr ft roeldag tinama. harried low and the enomlaus stroke of 16 feet Thereafter the 

down lA the begt, wero taed. or fha eimnkshaft was mroha was rednead to 18 feet which waa never again 

^ioad ttg^ sA t atet r hsiow the ejrHaflar. with conneetp exceeded The largeet engine afloat on the Hudaon 

hig tote edavM tfott the platen ereaahaad to the la that at the “0 W Morse” of 4 000 horse-power, 

qyaaka TUs typh, however, eoon gave way to tbs hunt In 1804 by the W A A Fletctaer Company whoaa 

AMomk «Mi Hdth an overiuad wnffclng baam mounted tylndar la 81 inchee In dfaweter by 18 fast atroke 

-nte permananee of the walking beam anglno as the 


average Hudson River en 
gine 

Thu accompanying II 
Instrallons of the 8 800- 
horse-powor engines of 


s The twu ,1 rtical pipes Ui ’"’Od will serve 

i““t j vom admirably sa a reference 

oiwucit In runuecllon with the 

foregoing description of 
the typical river-boat en¬ 
gine The “Adirondack ” 
which Is 412 feet long 60 foot beam and 90 feet over 
the guards with four decks above tbe waterline, and 
over 400 separaie bertha for tbe paasengcra and crew 
was built In 1896 The vessel serves to show the 
point of else to which these stately river boats have 
been developed In tbe engraving tbe side of the bull 
and sUperstruelure hsa been broken away to show the 
fall height of the engine which was built by the W A 
A Fletcher fonipony The engine foundation ronslsls 
of heavy steel keelsons Tha A-obaped gallowa trsinvs 
are built up of eteel plates the legs which are iif 
box section being strongly braced together with 
struts, which are also of plate steel and box section 
The walking beam conslata of a atrongly ribbed (hsi 
I ron web belted with a heavy wrought Iron strap iio 
whole being firmly strapped and keyed together 1 h 
(yllnder Is 81 Imhes In diameter by 12 feel hirtikt 
The two largo vertical pipes seen In front of ihi olio 
der am kuown ns Itao aide pipes, the one on iln mni 
(I'oaHased on page iiP ) 
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; HUNDRED YEARS OF 
NEW YORK. 




IM IHti* book fevB«••«»MMl■lao^|k|>«waMnl«FlMotbr1 


in whUb it mo pnbliotMd U o( the irntMt WmC DMto' OoUvnnr a 


NEW YORK. I otHTOct Idoft ot tlM tnpocnpby mlnb^ OtClutlMd oni tl^o^ w ObH i t io il n Unff/it 

{ It U neceoMry to Tl«« tbo plnn In n mirror, aa It !■ gnrMtonod oolbny wbleb wu flw nnoteno ot « OtMUbl 

' reranMd It wM prebnUr oMalnod with tbo aid of goTommont which waa in oontnA ot a nnt tarritoiqr 

MudBuu approached the upenlug ot the a camera obocura from aoma point on tbo Long laUnd which atratehad trom Vltilnia to Moor Ihi gia n ^* 

Id not at drat know that be was near- ahore and waa neror raatorod to iu proper poaitioa. mnnldpaUtr Itaolt, howoeOTi waa of almoat piderO- 
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AMmUAM or B1 KABHATAn^nUIiHU n iwi - 
NrOLATlOII ABWT SOO 
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mg tbe river whiili wa« afterward to bear hli 
Hi belleied lhai It waa an arm of the sea 
that It waa the nurthweat paaaage to India, tbi 
tain HI ot ao many of the old navigatora Hi 
tbo lower bay for more than a week before 
(bored In New York Harbor proper He 
found tbe neighborhood well peopled by In 
dlana who lived in vllingea Of fairly regular 
conatructlon They were mild and Inoffeo- 
alve aa oavagea go and they were quite will 
ing to trade their tobacco and pella tor tbe 
beada and knivea of the while men 
Hndaon at laat dlacovered that be waa at 
the eatuary of a great river up which he 
aalled coiiaumlng three weeka until be 
reached the head of navigation at Albany 
Early iu October Hudaon turned the prow 
ot the Half Moon homeward bringing the 
newa of a dlocovery whlih waa of the great- 
eat pooalble Intcroat among tbe Dutch mar 
chanta. A number of trading and eiploring 
expeditlona atarted out and made the trip 
with rwneldirable prollt to themaelvea 
It waa at laat iledded to eetablleh perma 
nent poeta at the head of Hie river and at 
New York The main fort waa built near the 
mouth of tbe Mohawk KIver and n few trad 
Ing hula were built at the aouth end of Man 
hattnn Inland and It la from tbia wiihII be 
alniilng that wo are enabled to trace the In 
diiHlrlHl bcglniilng of the city of New York 
A inoiioiioly of tbi fur trade waa given to 
the New iNctherlanila Cooipany which erected 
a trading poai al New York I he monopoly 
which woe a vnliiablv one waa extended from 
year to year iirfll 11121 when Ihe firaat Weet 
India Company waa diartei 
od U waa under lie auapl i- 


Although the print la on a email acale it givea (.wn scopic proportlona, for In 16X8 we Had that the in- 

alderable detail, the nmnher of bulldinga nhown being habltanta numbered only STO, bnt the tort wna etm- 

about thirty or thirty five. In the fort were eltuated atnntly Increnoed in etrength nntU it became a fort- 

the tiovemora hooae. tbe rhepel barracke for tbe rrea ot no mean magnltnda tor tbe else of tba plana, 

Bcldlera, uiagaxlnea and other neceeaary bnlldlnga In 16X6, Peter Mlnult purebaaed the whole ot Manbatp 

tan laland tor trinketa. the aggregate valna of 

- ----—■ - ' which waa |X4 It would perhapa be lnte^ 

eating to figure up how much the Intereot at 
‘ ^ 6 per cent nompounded at regular Intarrala, 

would be on the Xi4 for the period eineo tba 

'***• *•'*“ * foray of Now Englonden 
expected a atockade or poliaada waa 
erected acnaw tbe ieland tron east to wtat, 
tbns fortifying the ontokirts ot tba inchwarw. 

0 **** where we now hate- a 

^ teeming center pf Qnsnee»Wall Btreat 

/ Strange to aay, thia wall prevented the aat 

^ oral expansion of the city tor over half a 

century and always tended to create that con- 
'/y geetlon which atill remalna ao overwhelm 
Ingly itrong Every old and important city 
In Europe haa been crumped within a atooe 
nf girdle of fortlflcatlona and long after the 

neceaalty tor thie haa vanlahed the habit of 

^ Pf«»eDl irowded tangle of otreete at 

7 111* aouthern termination ot Manhattan lahuu* 

f I* entirely attributable to the euitoma ot the 

\ ^V. Dutch dwellera There waa little attempt 

\ 1® l“y broad or convenient atreeto. 

V ' The footpatba and lanea became tbe fntura 

atreota, and no better example ennbead- 
II I ■■ ■ -■ I duced than thIa, that the early pre^rrmiige- 

lAF OKOWisa nmOAO W onr aua ALOWS tSI WAIBB obtained in northern 

WT Of UWIB BBW TOBX. THl OBIOIBAL CITY U IBABBD buida. One of the aarliaot atreota waa nearly 

parallel with the preaent 

- Pearl Street and the oOier 
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buJU i>r pond! belnig AIM np, and a gaaeral tandencr 
to III! rciHM) the niwrflrlnl area. In former tlmei tbe 
lalBnij wua very mucli narrower than at the preMnt 
time ulthough the general ahape waa the eame The 
old iiiiipe show the lower part of the llland extending 
In which barely from Broadway to the proaent Pearl 
Street 

Sinn olden tiniee lllllng hae gone on along the city 
edge for generation after generation, until many 
bloike huve been added, and the Inland hoe boon In* 
I rcnacil by the addition of area on Its outer periphery 
preileely In tbe place where tbe addition counts the 
nioeL Originally, Ihe Junction of Pearl Street and 
Malden I.«ne marked the entrance of a wide canal, and 
another wide canal ran up Broad Street beginning at 
hront Street and extending nearly to Wall Street 
Tbear fartn Indicate the narrow llinita of the old city 

The rapid current! of tha Hudeon and Blast RIvsrs, 
especially the latter, bad to be guarded against and 
as early as 1664 it was resolved to drive planko Into 
tbe shore, and to make uniform sheet plies between 
Broad Street and the City Wall for the lower part of 
the city and many other ordlnanree touching on the 
subject of the water front were passed 

The map gives us a good Idea of the enlargement 
of the city urea It la only within modem limes that 
the limit of enlargement has been flxed and bulkhead 
and wbarfbead lliiea located to determine the extent 
to which filling and dock bnllding operallona may 
be carried out Tbe map In the ahaded portloiia ahowa 
the oiigtnal limits of the lower end of the Island, 
while In ontllne are given the additlonc up to the 
present time Along the water front on this ground 
which has been reilalmed from tha rivers are built 
many lofty and heavy strurturea which are very notice¬ 
able In our view of the shyllne of New York 


THr FopirtATioir 


Tomc AT VAimua rraioiM 


1(<38 Under Dutch rule 
1666 

1664 Brlllah Dominion 
170* 

17*1 

174* * 

1771 

1790 United Slatee government 
1800 ' “ • ' 


18*0 

1840 

I860 

1860 ■ “ 

1890 

1900 Uieater New York 
1906 •< “ 

1910 Estimated 


370 
1,000 
IJiOO 
4 876 
8 822 
1*894 
21JI6S 
10 022 
60 489 
96,873 
123 706 
312,710 
806,668 
1,206 209 
1 616 301 
3,487,202 
4,018781 
4,810,000 


cntim Ik TBB iiismsT or mew tobk AaBAKtnm 
onaomnoiiK au t 

1809 The arrival of Henry Hudoon on the "Half 
Moon ” 

1618 A trading-post was established on Manhattan 
Island by Dutch merchants. 

1621 llie Dutch West India Company was chsrtsred 
1626 Peter HInult buys Manhattan Island of the In 
dlnns for *24 

1636 Bnrl Ainsterdani completed 

1668 The Hrst city i barter granted 

1668 A palliaile was bulll along “Wair Street 

1666 Klrst city survey 

1C68 The ctreels were paved with atone and guarded 
by watchmen 

Ui64 Tbe Dutch dominion surrenders to Rngllsb rulet 
1691 Printing press set up by William Bradford 

1696 Building of first Trinity Churcb 

1697 Streets were lighted 

1699 City Hnll built In Wall Street 
1707 Broadway was pavetl from Bowling Green to 
Trinity Church 

1726 New Turk Gaictte establlstaed by Wtlllnin Brad 
ford 

1730 Stage line to Phlludeipbla opened. 

1711 l-Nre depaitmenl waa organised. 

1761 lereev City ferry waa establlebed 
1766 St Panla Chit rib wan built 
1774 The Hoboken ferry was establlshsd 
1776 Battle of Harlem Heights Wsabtngtom occu¬ 
pies New York 

1783 Washington lihla farewell to bis officers. 

1789 Meeting of thi Urst Congress. New York was 

the federal lapltal Waablngton was inang- 
nrated 

1790 Plrst laying of Hidcwalka 

1907 First voyage of tho Clermont” St John’s 
chapel built 

1911 The Commtialonora of Streets and Beada In tha 
elty of New York flnlahed laying out tbe 
proaent dry 

IfiU City Hall finished 

1914 Steam ferryboata wars put In operation, 

IS'T Mrie Canal waa begnn, and first Una of vaaUft 
gUps agtabllshstL 


1919 Ths firgt oeoga. itsamship “SaYunah” was 

built 

1926 Gas waa IntrodMafi, and Erls Oaaa] was com¬ 
pleted. 

1888. Ths New York Bun was founded. 

1836 Founding of tks Now York Harold 
1686 The Bria Batirdad was begun. 

1841 Tbe New York Trlbnne wee founded 
1841. Old Croton Aqnoduct wae opened. 

1846 SAisNTino Amsucaii wee eelabliehed 
1846 Blectrle telegraph line wee opened between 
Now York and Philadelphia. 

1848 Founding of Oolilna Line of ateamehlpe 
1861 New York Tlmee founded. 

1868 World'! Fair 

1866 The site of Central Park pnrehaaed 

1867 Cooper Institute founded 
1868. Opening of Atlentte cable 

1860 New York World founded. 

1861 Bnllding of the "Mcmitor” 

1870 Old Brooklyn Bridge beiain. 

1873 The city r r e m ee the Harlem 

1877 Founding of tha American Mnaenm of Natural 
Hlatory 

1880 Completion of elevated railway system 
1883 First Elaat River bridge opened 
1898. Greater New York created by annexation 
190L Unveiling of the Fnltop monument In Trinity 
churchyard 

1901 Opening of WllUameburg Bridge. 

1904 Subway opened 

1901 Opening of the Brooklyn tnnnol Oponlng of 
tbe Hudeon and Manhattan Hallway tunnel 
northern tubes. 

1909 Opening of QuMnaborougb Bridge Opening of 
the southern tubes. Hudson and Manhattan 
tunnels Opening of the Pennsylvania tun 
nsla Completion of the Metropolitan Ufa 
Inaoranca Bnllding Rapid approach to 
romplstlon of great Pannsylvanta and New 
York Central terminals In New York city 
Hudeon Fniton Celebration 


AemplaM nighM BaHmt «B« HndanwVnHen 

Oalebntion. 

For the flret time elnce tbe Invention of the aero¬ 
plane New York will be given an opportunity to wit 
ness aensatlonal flights by ths leaders In avlellon 
Those flights will be mads by Wilbur H Wright and 
Glenn H Curtiss with thotr respective biplane ma 
cblnas Up to tbe time of enr going to preaa, Mr 
Wright had not stated Just what feata he would try 
to aivompllsh sfter he has made hie Initial flights 
dnrlng tho present week above Oovsmor’s Island 
Sheds have been erected npon the Island tor tha ma¬ 
chines of both aviators. Mr Curtiss, who arrived from 
Italy lost Monday after having won tbe Brescia Grand 
Prlx 31-mlle race in 49 minutes, 881/6 seconds, bss 
signed a contract to Sy np tbe Hudson from Governor’s 
Island to Grants Tcmb and hack, and Wllbnr Wright 
sill doubtleaa make fully as remarkable flights, sbovs 
the waters of tbe lower bay In one of tbeae Hr 
Wright will probably remain an hour or more In the 
air Hr Charles F Willard who as mentlonad In our 
Ust Issue, has been making flighta above Lake Ontario 
will perhaps make flights with the Aeronsutle Sodety’a 
Curtiss blplsne There Is also a possibility that a new 
monoplane, built by a member of the Boelety, may 
make flights An elaborate syitem of signaling has 
been arranged, whereby the people will be qnlckly 
notified when flights ere to be made. 


In tbe year of oor Isird nineteen handrad and nine, 
we find the United Btates the moat progreaelve coun¬ 
try of the world Its growth has been more than re¬ 
markable, and one who wants to bosst of his conntry 
need only socuro a copy of the “Statistical Abstract,” 
a doenment loaned each year by the Department of 
Commerce and Labor 

This particular publication, originated some thirty 
years ago In ths Buresu of BtaUstlcs nndsr tbs dlrsc- 
tlon of John Shermsn, then Becretary of the Treee- 
iiTT, and which In Ita first iaene wee a thin pamphlet, 
has grown to be now an unwieldy volnme crammed 
from cover to cover with masaas of flgnns. At a 
glance ench a document would seem very dry for nm- 
mar reading, but after one has delved Into It, the 
cpmparlsan In the growth or dsoreeae of everything 
Is fascinating 

To-day the pt^nladon of the United Btatae Is In 
round numbers 88,000,000. Last bQ 14J97,188 Indl 
vidualB lined up at tbe polls to oast a vote tor a Frael- 
dentlal nomlnea, And the teat flgnrea oMalneble show 
that elx thousand fodr hnndrad and eMF-fix tollUcoa 
of letteie and poatol cards were sent throofik tiie 
malls. Tbe table doag. not state whether tbe greater 
gnantlty of thla fahuloiia nmnbsr irera poot cards or 
not. At say rate, tfia onsaUty <a twothlrfis ag mgeh 
os the combined postal hualaaas of Oraot ttritala. Oar- 
maar, France, a£l AtgAriOrHuigBry, and tvtpe ae 
gTMt as any oae ofi fMaa. HohrttkMaBdllHI tha Out 


Slit Mtar-emtlag 2hf hM» 

hofi a graat m$iir to au aOMlyi flitfi , 

tho “Moinasar of the maU (aqm- 


ties, need slightly mar one hndred mUUoa tolagitlBh 
blanks, hi order to rallova thfilr baita tenoIOB eafi gst 
quiA lesulta. 

Of tho 99,000,000 of populotten. praotleBUy onadhlid 


the commmi union by those Btotee, and the r sm a ln l i g 
third In the arSa added by parchaae or a rnietatt fin. 

It Is Intaresttng to oheerva that onr total oonttiMB- 
tal area, Inolndlng Alaoka, Is about equal to that of all 
Enrope, that while the area conceded to the thlrtaep 
orlgl^ States by the peace treaty of 1781 wae 999,000 
sqnare mlleo, their preaant area la hat 886,000 nqnara 
mllsa, forming In part or In whole thirteen other 
States, while the remaining twenty-fOnr Statea and 
Territortte were created from territory added by pnr- 


Uncla Bam baa soma reaonrees lafL There le Just 
764 000,000 acres of land still left in hie keeping 
thougk It mar be mentioned that all of It Is not very 
deelrable Almost half of this eoreage la In Aleake. 
end much of It In the Booklet. He also has other re- 
Bourcea besldM vacant lands. In his charge there ore 
6SJ27 water wheels to be kept turning, but there is 
plenty of power for that pnrpose, for he ie credited 
with having 6360,000 honopower from streome with 
which to keep them moving 

The estimated coal enpply of the country le 8,186, 
70ROOO.oeO tens, and during the last year atanoot a 
halt a billion tone wera mined Tbe Iron-ora supply 
of the United Btatae is nearly five hUllona of tons, 
68 000 000 tons being the amonnt mined for tbe last 
year reported. The wealth of tha country In 1960, 
according to the figures avayable, was $7 000 000 000. 
■peaking In round numban, In 1890 It was $66,000^ 
000,000, and the leit figures show It to have Jornped 
to $107300 000,000. Tha last report ehows that the 
wealth production of farms amonnted to $7,418,000,000. 
alone more than tbe wealth of the country halt e 
century ago 

There has been a ileady deoraasa In the negro popu 
lalloD alnce the year 1810, the percentage la that year 
being 19 03 In 1860 It waa 16 68 per rent of tbe 
total popnlatlon, In 1860 1418 per cent, and so on 
last year tbe percanlage waa 1169 

Out of bis $107,600,000,000 Uncle Bam epent daring 
tbe last year Jnst $197,000,000 tor school teachers. 
Tbe United States Imported one and a half billions 
of dollars’ worth of products, according to the 
latest flguraa. bat half that amount was raw material 
for manufactnring The exports amounted to nearly 
two biUloDs of dollara, abont forty per cent of which 
represented manufactured goods. 

This mass of boiled-down information presents • 
plotnre of conditions In tbe United Btates which la 
extremely interesting, not merely to tbe economist 
and student, bnt to those Inlerealed In tbe growth of 


ns rwmat Bwwplemoat. 

The enrrent BiirpiruraT, No. 1760, opens with on 
excsllent IllnetrSted article on a German automobile 
fire englDe, which has been sdoptsd by tha German 
city of FYankfort-on-the-Maln Tha recent improve- 
roenta In the Internal-combustion engine are reviewed 
by H EL WImperla Among ths economies practlasd 
In machine ebops, fonndrles, and metal working eotalp 
llshmentn of various kinds, few are more snggesUve 
then the use of magnetio separators. The principal 
appllcallens of these as thue tar developed, will be 
foimd exoellently outlined In an article entitled “Mac- 
netic Beperaton for Various Usee.’’ Prof A F Oana’i 
ndmlrable summary of recent electrical progress in 
tha artificial lighting field le concluded. Bfflorts have 
been made from time to time In tbe poet to produce 
the Egyptian types of ootton in America. The latest 
of these efforts le described by Charles Richards 
Dodge Ernest Butherforda brilliant paper entitled 
’’Visualising the Atom” is ooncluded. Though Nature 
evtdenUy meant the vertebratee to be a tooth-bearing 
race, her dislgn has by Ho meani bean rigidly adherad 
to, as many creatures of very dttterent orders have 
been permitted, eo to apeak, to adopt varloni subatl- 
tntes therefor Hr W P Fyoraft IntarsoUngly de- 
acrU)ea these varlona eubeUtutee. Or D. T Mee- 
dci^'e paper on “Aridity and KvolnUon" Is con¬ 
cluded. _ _ _ 

Prime VlnUter Aeqnlth recently aimonnced In tin 
Bones at Oammoni that tha BrltlOh govarament wanM 
raeimimand a Parliament graat of $100,000 to Lfant 
B. H. auatiaton. In order to defray the uxpahaa at 
his recent expedition. If tbe swro^atlon Is teoAe, 
LientBUaekMon winks ant Iff debt Wben he Mttank 
ed trohi hia expedition, he found that ha owed $$13,000, 
-With tba araiatanca 
mg an hot f703M, 
hr wydtum: ^hir 


of hla friendi ho gwMaadod fn Jff> 




U tba dlnlof room He writes “There 
wen S20 pMsenRere on board each of 
Whom slept in a berth, «nd m aulBclent 
room sppesred sttU to nmaJn one may 
Imagine how coloaaal this floating palace 
mnat be " He paid three dotUn, or two 
eents per mile, for the paaaage In “leas 
elegant” ataamboata the fare waa one 
dollar and In aome boata aa low aa fifty 
oenta. 

The Inrentlra and original mind of 
Robert U, Sterens waa shown In the de¬ 
sign of the “Rainbow,” an experimental 
Teiael of very narrow beam, the breadth 
of which compared to her length waa aa 
1 to 14 She waa driven by a pair of 
Inclined condensing engines, one forward 
and one aft of the wheel, with cylinders 
36 inches by 10 feet, coupled to a com 
men crankpln Her hollers, strapped at 
every 10 Inchea with bar Iron, lU hy 
6 Inches, carried the enormous pressure 
for those days of 80 to 100 pounds per 
square Inch The hollow wheel yhaft. 
made of % Inch holler Iron was 3 feet 
In diameter She did not make the high 
speed eapected, and wsa subsequently 
naed for towing. 

The contents of speed which character¬ 
ised that period were accompanied by 
rate wars. In which pa ss engers were car¬ 
ried over the full conrse at rates which 
at one time dropped as low as twelve 
cents, and It Is recorded that on one 
occasion rather than see an opposition 
boat carrying a full passenger list, a 
rival ateamhoat offered twelve cents 
npleoe to the public for the privilege of 
taking them, the deficit being nuhaav 
qnenUy made up when the dhlp was un> 
dor way by the simple expedient at rais¬ 
ing the price of meals by 300 per cent 

la avldsnoe of the hl^ state of deveh 
opmat to which the steamboat bad been 
carried by the middle of the century, we 
qnoto the case of thU handsome steamer 
“lUda," bnltt in U4T by WlWam Brown 
of New Ywk- ThU craft, of whldi we 
lUesMt an exeaUent Ulnatratton, was SdS 
feet long, to feet broad, and T feet deep, 
•ha was drlvtn Vr i-oteam cogliie with 
gyUaderii N indhaa dlaoMter by U toet 
Otioke VtoB the Tsfy find she prored 
bs be a and eg Kfey fth she 

mod* «h# e( mm turn Ai- 
biiU to ^ tlult, irltbi «U bg^tggSr 1^ 
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Monthly Income for Life 

The Prudential 


Newest Monthly Income Policy 


Provide* a Cash Payment at death 
of Insured AND THEN a regular 
MONTHLY INCOME for your wife 
for 20 yeauY or for life 


COST IS LOW 


S1230 cash, and $00 a moath for Ufa 
COSTS 

If Ago of Insiirod b 30, and Age of Banaficiary, 26 
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The Most Useful Ad4ittK AAschtlle 

IBibti ninlllplm,divide*andmt>tTart»—tdtutuillmitcdi pa a J at 


e Hxiraordlnarr time of 
mil twsnty-iili mlnutea 
pt«r aaa made wltboul 
nil tlie veaael aaa favored i 
nhet Id the river wbkh ‘ 
eep water over the ahuala , 


(r of oBcfalneas and a p aadf Other tnaihinca limply add—ona^outb aa 
d then only half a- faat. Tha Comptometar caalty eama ita price thra* to <e* 
I year That la why w« mat yoa to try the Comptometer 
& Co., Chleage, 406 

Fleo Co., M V , ChlcaKo and branchea, 106, 

Chicago, MUartim ft Unlacy Ry Co, loft 

Ratoa ft Co .Toronto and Wlanlpag, 41, and thoneanda 
of othera nae Comptoineten for their flg- 
nritig, he c a n a e there la no other addlaaor 
calculating machine aa rapid or dorablv 


main atatlonnry 
than menlinn twi 
■New World of 
wheeli IB feet In 


hruted bonlH Ihe 
pople a Linn wMh I 
etrr and a pliton , 


t to the jear 1852 when In 
if the many deplorable aerl 
oiiiirred due to the too fre- 
g of hollerM Oongrnaa paaaed 


«u) III whlih eiiKliinera would bottle up 
their liolleni when raitng with a ri\al 
boat are aatunlBliliiR hut nevertbeleea 
well verlflml Mnrrlaoii a moat rareflil 
hlatorlan imdlta the alatement of an en 
Rlnenr that on belnir pretumd by hla rap 
tain to pam iinuthnr boat he proparrd 
(or the ronteat b> tying llie Hafely valve 
lever drawliig the polni r from the iiiiir 
Miry KBiir pluitgliig lip the mnnili of the 
tube and urging tin llna under Ihe Imll 
era He jiaaewd ihe other tmul bill «e 
are uol aiirprlMHl in learn Hint It enn 
bla opinion llwt alilinngh nnlliiarih he ' 
earrleil thirty pinindH the preeniire diir , 
Ing the (ontenl muni have rlneii to fitly 1 
or aixty pounda in Hie huh I 

It la prohnlile that the Hndaon Rlvor 
boat wblih haa attalnnil the moat world M 
wide popularity la the Mary Powell of I 
Ihe Day I liie whlih built lu 1881 haa 
been In lOiitlnuoiui nervUe ever ainre | 


VALUABLE ENGINEERING BOOKS 

A/I Boekt LiattJ at NET Ratail Priea 
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|The 

'Outdoor 

lAmerica 

iNumbers 

;|of 

■iCollier’s 

I Tin Nahtnial M'cekl\ 


by M 8 Alllaoii or h rm > City and her 
preaent machinery In Hie W ft A Flelch 
ep Company of HnlMiki n 

Another wooden vphmI fnmoni In her 
day wan the St John 1884 the cylln 
der of whoae engine wiia ni (mhea In 
dUmater with the exaggerated alroke of 
It AMt 

The yenr 18M waa algnallxad by the 
gpgWTi— of tho Bnt Iron itoambeat, 


These Outdoor America 
Numbers are edited by Caspar 
Whitney. There is one of them 
each month, carrying six or 
eight pages of text antf pictures 
devoted to all kinds of activity 
in the open air—hunting, fish¬ 
ing, motoring, athletics, gar¬ 
dening, fruit-growing, cliick- 
en-raising, and a score of 
kindred subjects. 

The number dated October 
16 and appearing on the news¬ 
stands at that time is to be a 
particularly good one, with un¬ 
usually fine ^otographs There 
is an automobile article by 
Albert Lee, a story about “The 
Poor Man’s Race Horse”— 
whippet hounds; an article on 
how to find and track deer, 
another concerning the use of 
electricity for light machinery 
on the farm, and still another 
—of rare interest—on athletics 
at the Vatican, with some 
splendid photographs. 


Collier’s 

Tht 




f 9 rk."iiM tor* 

*r* irrD«l«to low 

gtaftipbiv vlytBf m AnMflBgr toWHT 
waten t»day With rii*lr taag^ RaiMfefA, 
fum, gnuMtol A6*r, abd tripl* 
orid ■iiiitMiinli thdy DMtoi M 
fnl a mailM piatnra aa one woald Rtak 
to aM Beth veeeele. after belBg a«au 
time In ecrvloe, -were lengtl mi ed J>r the 
addUioo of SO feet, and ae thna atteiiad 
their dlmeaeloni are “Albany,” IM toet 
length by 40 te«t beam, and ^aw 
York." S41 feri: length by 4o feat baam* 
the bmdth of both veaMla over fha 
gnards being TO feet Tbe englnea are 
of the typical walklnrbeam type, with 
cyUndere 78 Inohee diameter by U toet 
■troke They ware allowed Htty ponnda 
preaeure, but thlrty-flve pounda la anlD* 
riant to enable them to attain their lahed. 
nle epeed of abont eighteen mllee an 
hour Tbe “Albany" hoMa the bine rilp 
bi» of the Hudion Blvar Cn Ootobar 
22nd on her way np to Albany fer whi¬ 
ter quartera, aha waa glyen an enginearM 
trial for epeed Leaving lind Street at 
It 01 A. K etae reached Ponghhee pet e 
dock at 1 00 P H tbua covering 71% 
mllee in three houra and eight mlnntea 
at a speed of 18 M mllee per hour On 
May IStb 1808, tha elater boat, the “New 
York," made the eame trip et en aver- 
eg* speed of 88 81 mflea per hour 
In 1900 the Hndaon River Day LdM 
placed in lervlce tbe handaome ateel paaa- 
anger ataomer ‘ Hendrick Rndion," which 
maaaurea 890 feet erer all, 48 feet 
breadth of hnll 81 feot over tba guards, 
and draws from to 8 feet of water 
Tbe veaMl waa dtalgned by F B Klriiy 
of Detroit and J W Minard of New 
York, who were aubaaqaently engaged by 
tbe Hudson Fulton Comtnimlon to design 
tbe replica of tho ‘'ClemonL” Including 
that in the hold the veaeel has elx dacka 
four of which are available for paaei m ger 
ercoromodatlon Tbeoe deicke are un 
iianally apaolona and they can accommo¬ 
date without crowding flvo thouoaiHl 
paeoengere. The dining room has aceem 
modatlona fer 888 pcTwma The veaMi (a 
driven by an inclined doubiwexpanalon 
paddle-wbeel engine with a 45-inrb hlgh- 
preeaure and two TO-Inrb lowpreeenre 
cyllndere acting on three cranks, tbe cem 
mon atroka being 7 feet Steam ia fur 
nlsbed at 170 pounda preosure by eight 
liollers. Tbe peddle wheeli In tbia veaael 
ea In tbe "New York' and “Albany,” are 
of feathering type On her trial trip, made 
over tbe maaaured couree on tha Hbdson 
ahe mode 94 8 mllee per hour or shout 
one mile an hour more than the hlgb 
speed cradltod to Ihe “New York and 
“Albany” The latest addition to the 
Day Line boaU Is tbe “Robert Fulton " 
bulll to roplero the "New York" which 
waa burned while In her winter quarters 
Tbs "Robert Fulton" la 848 feet in length 
48 feet beam, and 78 feat In width ever 
tbe gnarda. She was buUt by the New 
York Shipbuilding Company of Camden, 

N J, and was launcBod In the record 
time or two months and ten days after 
tbe keel was laid Tha hull, which le 
built of ateel, la coneldered by tha eoia- 
pany to poaaew tha finest model of any 
of the large steel vSMeia of the Day 
Unn She emhodtea the beat (eatureo of 
tba modal of tho "Mary Powell" and 
other teat boats, and her appearaae* on 
the year of the eenUnnUI aanlveranry of 
Fnltou’u great work le very thnely Her 
maximum epeed le 83% miles an hohr. 
Oar illoitratUins include one o# the “Adi 
rendoek," which may be taken as typical 
of the flne fleet of eteamera'bwnsd by the 
People’* Une which makes the night trip 
b e t we en New York and Albany ■niane 
iboata dlOcr from the Day Line fteameva, 
in ^r larger tdse. mor* modeiata apoed. 
and the towering bupenitnictnre for tbe 
Boocmmedatlon of tbe many Unr of 
ataterooma. Tha "Adtrondaok" la 4« 
tost to hmgUi, M faat la tee**, and 
• leat of water, Being a weete 
■ho to atraitht|D«l bp tbs two 

piatoM tntato wbtoiLkb* *1^ h f*iW ^ 

irnmo of 

■ ■ ■■ 








$eiMltific Ameiican^ 


UM U MdMd ttl tlw "CW UOIM," Of 
tiw PaoiUrt IjIMi wMeb U 4)7 («et oTer 

a Mt tMt 0 T«r Uw guferda, and oonutni 
•tMaroonw. Tta* dlalng room will ac- 
mnaMdata at one Uma 300 pcopla 8ha 
la drlTta Ur a waUlnrUeam en^na with 
m erUndar U laobaa In dlamater Ur 12 
taat atrdka, and bar maxiuin apead U 20V4 
hiMaa per honr 

la tha abora nacaaaarilr Uiiaf atorr ot 
tba daratapawnt ot tha Hudaon KIvar 
ataamboat, w« bava andeavorad to bring 
out tba aallant polnU ot the Increaaa In 
Ilia, apaad, and aocommodaUun of one 
of tha moat ramarhabla and aucuaastul 
trpaa ot yaaaal In the world todar it 


and draw alUntion to the tact that thalr 
racord paaaages were uaually made when 
wind and tide were fayorable Tha awlft 
eat ot tba preaent-day boaU would iin 
donWadlr exceed tha earlier apoeda 
though by no yery great margin and It 
mart be remembered that under exlatlng 
oondlttona, they are run under a fixed 
acbedule, generally undar a redut-ed 
ateam premure and are operated at aev 
oral mllea lean apead than tha maximum 
of whtrh they are capable 

m Auuour wAuna-BKAJi 
uenx 

(Coacladcif from, pagr 233 ) 
board aide being the ateani pipe and the 
other tbe exhauat ISach of theee plpoa 
carrlea a aeparate rocking abaft. whl< b U 
operaled by iti own ercentrli The mo¬ 
tion ot eacb roeliing abaft le communi 


operate tbe valv:a by meone ot two came I 
railed "wipera" The eccentric rode are I 
formed with hooka at their outer euda I 
which enaage a pin In the arms of the I 
roiJilng abatta. They are thrown out of I 
gear by ineana of the Mioited vertical ro<la I 
through which the er-r-entrlc coda work 
one ot which will be eeen In ihu engrav ~ 
Ing Theee vertical rode are known aa 
atiippera and they are operated by the 
levers which will be noticed attached to 
the roiklng ahatt on the rteuiu pipe 
When It la dealred to etarl or reverse the 
engine, the eccentrUe are thrown out of 
gear, and the valvea are worked by a 
■team starting and reversing engine 
which le controlled by Iha vertical lever 
seen near tbe ateam pipe It It la de¬ 
sired, tba valves can be opaiated by tbe 
vertical itartlng bar ibown in the en 
graving 

The handwheel on the small vertical 
standard In front of the exhaust pipe 
opens the steam valve tor tho starting 
engine, and the wheels which are seen 
on tbe other two sUndarda are for oper 
nting tho injection valve and for tarn 
Ing the aurface condenser Into a Jet con 
denser. It at any time It should be de¬ 
sired to do BO The surface condenser 
la located In front of fhe steam cylinder 
and below tho main deck. Behind tho 
steam cylinder and also below the main 
deck Is tbe air pump which Is operated 
by connecting rods from the walking 
beam. The gear ehown attached to tbe 
front lace ot tho gallows frame above 
the crllnd'-r. Is a hand winch for lift 
lug tbe cylinder bend 

Tha paddle wheels are ot what U 
known aa the vertical or feathering type, 
in which tha buckets are made to enter 
and leave tba water In a nearly perpen- 
dlonlnr poalUon. Tbe old type, with 
fixed radial bncketa. la extravagant and 
anoomforUbla, extravaganl because It 
wastaa power In forcing water downward 
when the traokeU strike, and lifting it 
when they leave the water, and uncom¬ 
fortable beoauae It geta up a violent vl 
toatlon thren^lKrat tha whole veesel 
Tbe feathering pwMIa Wheel la smoother 
and nora sflklent In Ita aotlnn, and Ita 
efitaieBer la ftott 1) to X6 par cent 
greater thfm the «Mer typo It# oon 
la M (oHown Baited to heavy 


-A PUTTING ON TOOL” 


The DAVIS-BOURNONVILLE PROCESS of Oxy- 
Acetylene Cutting and Welding Is the 

Greatest Invention of the Decade 



Progressive Metal Workers 

Are adaptng d rapafly Our Plants are now bemg used to great advantage 
by manufacturers of metal furmture, sash and doors, steel cars, son and steel 
pg>e, seamless bo3ets and tanks, 
electrical apparatus, automobiles, 
and by von, steel and brasa 
foundries, for reclannmg cashngs 
and very extenovdy by repair 
shops for meodmg broken 
machmny, engne eyfindnsand ' 
alununum automobile cismgs v 
and for buildiiig up worn gean \ 
and other parts. Our Cuttmg 
Torch IS Bivaluable for cuttxig rteW p^g and stnictural nan, and for wreclung 
steel and non work 

FIVE PLANTS IN USE BY UNITED STATES NAVY 

For complete mformahon address 

Dayis-BoiirnoiiYille Company I 

84 W«»t«Street, New York, N. Y., U. S. A. 


Buffalo Electric Vulcanlzer 


avwttucTMenieManca iMiiucsMeinsiiii serwM 


bill kou Uie bui-kota Uienuelvea being 
pivotally atloibiM] to the rigid spokes of 
the padille wlicnl Tbe pin and looee 
ring srp pUird errenlrkally to the 
rrankshnfl and tho ring Is rutated in Ita 
proper rolktlon to the pnildio wheel by 


high horipil ilriift Is siipplipil by two 
large Dlmpfel blowers driven by Inde- 
penJent engines The steam pressure Is 
>'i pounds to tbe square Inch and tha 



Business Openings 
In New Towns 

A small store, hotel or other buuncsu established Now in 
one of tbe new towns on tbe new hne to tbe Paafic 
Giast will, in a few years, prove a big money-producer 
Dozens of business openings are otfered To-day m the 
growing new Dakota, Montana, Idaho and Washington 
towns on the 

Chicago 

Milwaukee £ Puget Sound 

Railway 

If you aie thinking of engaging in some mercantile or pro¬ 
fessional hne, why not locate in one of these new towns? 

“ New Towns and Bwmess C^gjmtumbci’* » the bile of a book 
deMxiaig the new towns along this new bne and along the Oucogo, 
Mawaukee & St. Paul Railway. It may be had for the aikaig. 

Send for it to-day 


GEO A. BLAIR 
CmmcsI Eaatora Aaal 
Uui.. lUwirtMASirul 

























It Fits 


There‘8 one paper that la made solely to 
meet the requirements of the amateur-* 
a paper that has the quality that gives the 
best results from amateur negatives. 

VELOX 

It you do your own printing, Volox will bo ouioat (or 
you to work becauM It Ilu your nogotlvaa II you hovo 
a proleaalonal llniali your work, ho can give you the 
boot roaulu on Volox—bacauM it Uta your nagatiToa 
Thara'a a wlda variety in nirlacaa, walgbta and gradea. 

/K year dmaloptr and fiaUker dotan't nta Kafaur, 
wriU tu, M mOt UU yon at onn who data 

NEPERA DIVISION. 

Eastman Kodak Company, 

ROCHESTER, N. Y. 


SCRIBNERS 

MAGAZINE 


Mr. 

R-oosevelt's 

own account of his 

African Trip 

(to run a year) will appear 
exclusively in 

SCRIBNE^R’S 

MAGAZINE 


The First Article 

A RAILROAD THROUGH THE PLEISTOCENE 

in the October Number 

ill SI nbes the Mart of the famous expedition—the wonderful nflway Journey dmwi^ a countiy ^ wai Bke a loaiadica] 

/arilcn,” the black tnbetmen of hia caravan, hii outfit, guns, tcn^ hn 6nt huntuig expenojices, etc., etc. Thd IDuitAtiont 
triiiii photographs by Kennit Roosevelt and other nuut^ra of the pany. 

To meet the extraordinary advance demand for theee artidoa the pnblleharg have ^wvida d s very large ed lU o p of dde flrat 
number, but it will be well to place your order for a year'e eu b e cri ^tfan at eneS'fa onler to b* mto of abhdnlsg tbe 

who can aeeure rabacnptKNia caa maka money OB SciifaMt's tfcii year. Liberal oaili rnsimlMiiiill and oaah 
praee. Wnte NOW for partkulara. 25 cents a nundier; $3.00 a year. 

CHARLES SCRIBNER’S SONS, NEW YORK , ,, ) 
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PATENTS 


HUT VAS KJOKE. THt DAY Of 


Wrigb’s HeaMi Underweai 

■rT«rk.«r ^ 

w MMta! /T U thm time* of comfort, and can't acratch 

KeopinAoutttMcoldandkueptnftinlhobodily heads only the bo 
' Vanin ftinnint of tlMtoed wxlc of HmIA Uwinww It iland> 

u. kumJIIv® ikin, rovenbnfi that Kiddnn ckuinj of Ihc, 

82 'body***' “**•• «>“»“• “»<< conftBilion In vhhxi* ports of 

.yS? AH WrS^B HMMt UBdnwMT. made by a teconl pructos, uf witiKled 

atUL ow woof, la tho best on the maikel. Yet it Is in moch of people 

Bt Iras Ml oT moderate means. Not a fart, |usl a sensible "loop-knit wooiun 
Ument. lined with Ihe fleece of comfort. 




Wriffht’s 


Ribbed Underwear 
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not iioxirioAiiin or lU EVHoa.mTox 

URITAL, 

Th« iplendor of thn Hudion Falton feitiTiJ lUndi 
for groHtrr Uiliigi than tlw more explaluttlon of two 
Individual moD Dark of the muoli. and the ahouting 
the blBM of i-olor, the roar of laluling gum, and the 
blended laudatlou of preie pulpit and platform— 
back. Indeed, of I he two men whoae namea are la 
every mouth and before every eye are two cardinal 
facta of world wide and age-long Impart and endnr 
to wbirb we muat look for an explanation of Che 
atdpendaut atale of thiu feutival and the unlvemal In 
tareat which It baa awakened 

Why do we give Henry Hudaon nurb preeminence 
pver Qouiet and Vemxzano and place Kulton above 
Fltcii, Symington, and Stevena* 

The tranaeendent lmi)ortaa«e of Hudaon a voyage to 
New York Bay and up the river whh h heart hla name 
la due to the fact that he explored and opened up to 
the world the groat highway of travel which nature 
laid down from the Atlantic eeaboard to the heart 
American continent Oomex and Vemaxano 
dropped into New York Bay aa they did Into many 
another inlet, and probably gave it value aa one of 
Beveral convenient watering placea encountered on their 
coaatal voyaga 

Although Veraxxano made mention of a great river 
It la evident Ihat be made no exploration to anerialn 
whether It wan a river or an arm of the bay Indeed, 
the fact that It waa aallne and tidal muat rather hare 
BUggeeted a rlnaed arm of the oea than a noble freah 
water river Henry Hudaon on tbo other bond, not 
only Balled lliniugb the river for Ita whole navigable 
length but he nated Ita flora and fauna the npp<’anijice 
and hablti of life of the Inbabitanta and everywhere 
appeara to have made free uee of the Bounding lead 
not onl) throughout Ihe rivur but In hla exploration 
of New York Bay 

And Juil here we venture the luggeatlon tliat, when 
BO aatute a man ua Hudaon had reached the head of 
navigation he probably made amh Inveatigatlon aa 
aign language and ottaer meaUH of Intercoiirae with 
the Indiana allowed of tbo nature of tbe country which 
lay beyond I( la not unlikely that from the Indiana 
be learned of the cxtenulvo Mohawk Valley beyond the 
HudBOU of the ihaln of laki'B to the north and of 
the wOBtwnrd mule through which by canoe and 
portage the travel and traffic of the Indian Iribea 
aero maliilulucd from Ihe Atlantic Ocean to tbe inland 
leaa of freah water thul we now know aa the Qreat 


Bitter Indetd miiHl have been Hudion’e diaappoint 
inent when (he nlioallng of the water Jnat beyond 
Albany proved to him that hla hope of finding a north 
weatern atrall Ipiiilliig to the Paolflc waa merely a 
dream, hut hie rtgre, wne mitigated to no little degree 
If he reallted thiit he had found a great natural high¬ 
way Into u vaat coni Ini nt of whoae extent the Indiana 
probably were ahk lo ghc him a not unworthy eatl- 

Bul netting ell mere ninjeifutw aalde It la certain 
that Hudaon 1 mreful and intelligent axptoratlon of 
tha Hudaon Rlvir ns dittingulahcd frmn tbe euraorr 
and unappreciative gllmpioa obtained by Veranano, 
had poialbly bv (,niiin produced Immediate reeulta 
■aofll tbe onterprlvlng Dutch traden, and led to the 
etrlT founding of a illy and colony dMtIned to bt- 
BOOM tbo moat famoua and powcofUT on tbe whole of 
tbe new ooatInenL To tbe imm «kH of Oomex and 
YeroBanOr UndMB added the vici of ose of tlw tnogt 


SdviMilfo AniiKfleSm;' 


, In He effeeta, momentoua voyggea of 
cxploraUon Uiat tba world baa ayar kuoato Right 
worthily doea Uenrjr Hudaon boar hla bonora. 

The work of Robert Eullon, two bundrod yeara later, 
waa tbe natural complMnent of that of Hmiry HndaoD. 
Becanoe of tbe Inadoguate meona of tianaportalton the 
new colony waa onable, for fully two cautuiieu, to reap 
tbe full friilia of Hudaon’a dleeovery of th|a grant 
highway to the WeM It la difficult for ua ta reallae 
tbe crude condition of travel prior to 1807 Tbare 
were but few really good rooda, tbo majority were not 
much better than claarad trarka through tba primeval 
wllderoeaB. Travel by rood waa laborloualy alow, and 
Balling up or down tbe Hudaon In the cumbenome 
Hloopa of thooB doya waa little If any, better But 
tha beat of the paddle wheeta of the 'Clermont * uab 
ered in an entirely new method of tranaportallon, 
which waa deatlned to do more for the development of 
Ihe country in a few decadea than bad been achieved 
in th« two oaoturlea preceding- Tbe auiieaaa of tbe 
ateomboat wm one of tba tauaea which lad to the 
conatnu tfon of the Brie Canal The rapid opening up 
of the country which followed open the auperlor ' 
of tranaportatlnii thui afforded waa exceeded only by 
that even mure awlft end complete aeltlemont and 
exploitation, which followed on the tnatltutlon of ateam 
railroad travel Thle In turn followed the eame great 
highway through the Hudion and Mohawk valleya to 
tbe areat Lakea and tbe far Weet 

Bndion in 1809, and Fulton two centurlea later, may 
have had aome gllmpaea of the ultimate outcome of 
their reapecUve achlevemenU, but In their wildest 
flights of Imagination did they dream tbat a thouiand 
Bhipa would Join with a city of 8,M0 000 lonla to graie 
the scene of their early labora, and render them the 
present atupendous tributet 

OBI HimiiD TXAU or TRi HAun naimt. 

Reminiscence and compariion will be rKe during 
the week of the Hudson Pulton Celebration, and never 
will they be mare active, aurely, than whan tbat i url- 
oui marine trafl, the ‘Clermont," ilowly creeps under 
the Impulse of her antique engine over the waierg of 
New York Ray and the Hudson HIver 

In the ‘ Clermont' engine, oa In all the Watt engines 
of that day the low steam preosure of four or Ave 
pounds above the almoephere, was made necesaaxy by 
the weakneM of the copper boflere Tbe praeaiire being 
low tbe condenser waa, necaawtrjiy, of vital Import 
anie, yet the vacuum could scarcely be called latle- 
failory, tor during the trial trip of the replica of the 
(lermont,' we noticed that tbe vai uum stood at about 
82Vlr IncJiea. Wood was used for fuel, and probably 
the conaumptlon per horsepower per hour woe eqniva 
lent to not leea than flve or eii pounds of coal 

Tbe marine boiler and engine are greatly Indebted 
to tbe activity of the Hudaon River atBamshlp bullderi 
for their early Improvement We know tbat compound 
engines were used on Uila river aa early aa 1828 and 
that they abowed aatlafactory rnulta Furthermore 
steam presaurea of oa high aa r>0 poundi lo tbe oquare 
Inch were uaed on the Hudaon River long before tbo 
middle of Uie last century 

Tbe marine engine made elower progreoa In ocean 
navigation than on tbe rtvera, and parllcnlorly on 
tbe Hudson The earliest tranaotlantlc ateamers say 
of Ihe iierlod from 1849 to 1889, uaed boiler pressures 
of from 10 to 20 pounds to tbe equore Inch, and tbe 
approximate consumption at fuel was from 4',s to 3H 
pounds per liorae-power per hour From 1899 to 1869 
when the paddle wheel gave place to the screw pro¬ 
peller the approximate boiler pressures wera from 
2U to SI pounds and the consumption of fuel was 
reduced from 3H to 3 poitoda per borae-power per 
hour In the ten years, from 1865 to 1676, of tha 
development of the troneatlantlc marine angina, the 
compound took the place of the simple engine, and 
Btoam pressures rose from 35 lo 60 pounds, while foal 
consumption was reduced from 3 ponnde to 2.1 pounds 
per horse-power per hour With tbe Introdoctloa of 
trlpte-expanilon engines during the period from 1876 
to 1886 tha boiler prsHuren were doubled from 60 
pounds to 136 pounds, nnd the npproxtnato oonsnmp- 
tlon was rednosd from IS to II pounds par horas- 
power hour Tim, In that uotoble period tron 1686 
to 1896, came tha twin-aervw qusdrnpleexpaDslon 
engine, with bollera using forced draft and carrying 
presaurea of from 125 to 386 pounds per aquore tneh. 
Tba resultant euenonUen ware remarkable, the fuel 
consumption per horse-power per hour falling trom LD 
to 1.4 pounds per horie p o w er per hour 

Then came Uw aont radical tmproveaant In the 
marine engine la oU the hnndred ypore alaoe the days 
of Pulton, when Pniaona Introduced the etsun. ti|(61ae, 
whose edvanUges nlttmotety proved to He hot po much 
In a further reduotleh of fuel 
miss of wqtght, enfflM 
oil, the great redoOtloa of the cost of nipatn Md 
era! uiskeep, and obor* all In a iratt Jneihnalng of 
apaqd Stronffii to my, holler pf 
been nountlng ntandflF upward, teQ ttfitt 
mum of US pomHk •# WMJIwftb ‘' 


eogliM^ UNdhont itapr^lS^'pgilPk^^ a^-4 

to be thd Stoat 

met oonatiniption in hfiMMid 

I of'9» yttr btoff iffoli 5 *i-r 

' "--t modern ooatrlvaaOaa d|^' 



a, elq. Bpeh ora tha 




laUng spglne 


which obtained daring the period from 1896 p 
Tbe present dscade Is litlag devoted to the dOvuMip- 
ment of tha marina tnrbtoe, by the removal of eartnin , 
deteoti, which «t preoent oertonaly limit Its uwfalMBS, 
Aa matters now otaud. tba turbine drive glvea Its bast 
reaulU only When applied to comparotlvriy hltb 
spaed veMele, and when they are driven at thair toegl- ’ 
mum power As the speed decreeoee, then la a, loan 
of officlcnoy Purthormora, tha aeonomleal apesd tor 
the propaller la an uneconomical apeed tor the turUne. 
The present devel^ment is In the direction of oOnn 
Unlng the reciprocating engine With the turbine, uainf 
the former for the higher ranges of aiponekm and 
the turbino for the lower rongea. Thle cogablnetlon 
gives an engine which can run econmnloeUy at a tow 
or cruising speed, tpat can raverse, and that can 
show ea good economy on a cargo ateomar aa an all- 
turbine engine on a bigb-speed vaaaal 
Flgursa have recently become available of the Ant 
ocean-going Inetallatlon of this hind, which waa plaosd 
In the cargo atoametalp ’Otakl" Since her delivery 
In November, 1906, this ship has completed a voyage 
to New Zealand and back She la a alotar ship, ascapt 
In her engines, to two other veaaals, tbe ‘Otari" and 
Opawo," fitted with reciprocating engines. The 
"Otakl" la driven by two seta of triple-expansion rKip- 
rocatlng engines, one on each wing propeller, and a 
low-pressure turbine driving a center propeller 
A comparlsoa of the relative performance of tha 
two ehlpa Showe tbat at the fnll-apead trial the "Otakl** 
developed .6,880 bOraa-power, aa agalnat 6,250 hone- 
power shown by Ue ‘‘Ornrl' Her coal oonsumptlon 
between Liverpool and Tenerlffe waa 11 per.cant leaa 
wheir Btcamlng under similar conditlona aiid<' at prao- 
llraJly the same speed A comparison of the cool oon- 
suniptlon for the whole of tha voyage ibowe a gain 
for the ‘Otakl ‘ of 8 per cent, or 500 tons of coal Tha 
anginas made a non-alop run from Tenerlffe lo New 
Zealand of 11,669 rollaa Tba coal ronsnmptlon. on 
tbe run from the riyde to Liverpool at abont half the 
power, worked out at 1967 pounds per boraa-powsT tor 
ail purpoaes—a moat Mtlafactory result 
In the steam turbine we have apparently reached 
the limit of efllclency In tbe history of the steam 
marine engine. Tbe Indlcatlene are that tbe devslop- 
meota of tbe future will be In tbe direction of on 
Interoal-oombustlon engine using either ell or pro- 


coasATisa ninBiovi xmori mTR thi ai> of 

nun SATUtAL IBUIll. 

An Intereeling Inatooiie of aucceeeful warfare waged 
agnlnat lujurloua Insects with tbe aid of tholr natural 
enemies la reported from Hawaii where the sugar 
rlaiitatlona have In recent yemre been threatened with 
annihilation by tbe ravages of a email cicada llttla 
more than % Inch long Prof Klrkaldy, the director 
of the Honolulu enimnologlcal station baa described 
tbe little insect and named It ParkiniUlla Mcrkorirfito. 
It pierces tbe stem of tba auger cane and extracts the 
sap, nauaing tba plant to wither and die The fonnld 
nbis character of this insect pest la due to tbe amaxing 
rapidity with which It multlpllao. Six generations art 
produced ananally and on the aaaumptlou tbat 29 fa- 
malaa of each brood live to reproduce their kind. It 
Is estimated tbat tbo progeny of ono female produced 
lb tbe coureo of a aingle year, numtwri 64 mIHIona. 
The Insect was undoubtedly Introduced with the sugar 
cBua trom other countries Into Hawaii, where It has 
multiplied enormously, as Its natural enemies which 
limit Its numbers elaawhara, do not appear to have 
been Imporlad with IL S^ntomologlito were, therefore, 
■rat abroad to discover the original home of the little 
cicada, to And its natural euamlea, and to bring thane 
to Hawaii It waa naoasXory to axtrad thaae Inbortoua 
and eostly Invaatlgnttoua to overy port ol the wdrM 
from wl|loh atlgor cane pinnto hod bean Imported, The 
home at tba Insect wy Anally located In AvMnlln, 
wbara two of its i^yt formidable enemies warn aJad 
found Thasa are two apealea of tohnanmon Ay, of the 
genarn PorowwrpM and OeatertaariokM, which toy Utsly 
eggd In tba agy of Hia deads. Tbp ffrabnamad gy- 
dee daatroys iwtr -tbe cicada egge In which Its own. 
eggn ore dapoaitad, tba other epadaa ptoroao aait-. 
one ear of each cluster of cicada agge and Its 
daotroya tha antly dnstar Bdh syctm bay bead 
siMosadfi^r coloniatd la Hawofl and tba praftgbMd 
inetoHk V ty angnr mna denis ban t~ " " 





M tB uMm the 

je«M til MictaMf* la «dl;,lar toadtla Cor the new Qne- 
1m to Uh* the pleoe ot the Ul-teted one which 

'eellhiM dutPC eoBrtruoUon. The epen hee heen re- 
ft«|a 1,««0 to 1,710 teet. end pleoe ere to be pre- 
owed (or hrtdgek d( both eenttlerer end eoipeiiBlon type, 
the dtrlo edopted dependUw nOon ooet end epeed o( 
erpeUqa end leoerel mefulnew ee compered with ex- 
.pendttnre. 

T«ro leetion diediere built bjr Heeete. Wllllem 81- 
JBOM d Oo tor nee In redemethm work by the Bombey 
Port Truet, which will edd e eqoere mile of lend to 
Bombey, here civen remerkeble reeulu In their eo- 
eeptence triele They ere eanlpped with powerful 
epirel cattere et the end of their enotlon plpce, end 
eet their wey Into eolid Mae cley et the rete of 2,700 
cnbtc yerde en honr, dleoherclnK K 4,000 teet ewey 
through e pipe line belt of which le doetlng One of 
them hee mode e cut 900 feet wide et the bottom, 21 
fhet deep, end 1,000 feet long In 8B ectuel dredging 
honn. 

Bide hove been opened on the U 8 bettleebipe 
"Arkeniiu’’ end ‘Wyoming" end ennouDcement of 
the letting of the contrectn la expected Three will be 
the lergeet bettleehlpa In the world, the plena celling 
tot 20,000 tona dlaplacment 6t6 feet orcrntU length 
S3 feet beam 20 feat draft, and 33 OOO horaa-power an- 
gtnea, glrlng e apaed ot 21 knota. Since the Britlah 
"Dreednougfat” eet the (hahlon In alt-biggun battle- 
ahipa, the slae end gun capacity of each new ahlp of 
the IT 8. navy have been ateedlly Increaaed, but tbeee 
will be the flrat two ebipa to exceed all recorde of 
foreign navlee The Crampa made the toweet bid et 
•4 460 000 

The ataamahlp ‘OUkl," built by Meaera. Denny ot 
Dumbarton, la the flrat merrhant rcawl to be fitted 
with "combination” enginei conalatlng of two aeta of 
triple-expanalan raclproeatlng anglnea driving wing 
propellem and a low preaaure turbine driven by their 
exhanet ataam driving e central propeller The act of 
rrveralng the reciprocating onginea cloeee their con 
noctlona with the tnrblne, wbich le not reversible, end 
diverte their exhaust to the eondeneer Otherwiae 
the "Otekl" la Identical with the sister ihlps ‘Orerl' 
end "Opewe" of tho same company, fitted with recipro¬ 
cating miglnea. On a recent round trip to New 2lee- 
land ttie * Otakl" made the same average speed ea her 
alrter veeacla with e coal consumption of 11 per rent 
leas than their mean, and a water coniumptlon nearly 
20 per cent lean, their bollera being Identical with here. 
She also made a non-atop run of It 666 miles probebly 
the longeet conllnnoua mn yet made by a marine tur- 
blna 

8e«c IntareetlBg testa of ttmber under loug^wn 
tlnued loads by Mr H D Tiemann of the Tale F'orest 
School wers dsacribed by him In a paper reail before 
the Amerlcaa Society for Testing Matertale The test 
specimens wera continuously loaded In aorae rasas tor 
a year or more, and their deflecUona under load re¬ 
covery under partial release of load and other be¬ 
havior automatically recorded Ae In the case of duc¬ 
tile metals a curious effect due to plasticity Is noticed, 
which while allowing the timber to bo distorted and 
even to take a let does not affect Its ultimate strength 


The deflections or recoveries due to Immediate addl 
lion or removal of loads are Independent of the de- 
flartlona or recoveries due to time effect of dead Inada. 
A remarkable relation between the molstare ebeorbed 
and the strength of the beam was also shown increase 
ot moisture In the atmosphere causing the test spei I- 
mans to tnareaee In deflection and decrease In strength 
to (he point of (hilare 

Bugineeting and building oonstmctlon for earth 
quake countries Is dleoussed In an Interesting and au- 
Ihorttatlve manner by Prot W H Uohbs In the cur¬ 
rent Engineering Magaslne The article summtrlsea 
the results of a number of Investigations resulting 
from the Callfomls, Italian Japanew, and other earth 
quakes, shewing the leaeona ledmed from practice In 
tonaiillei espselsUy anblect to earthquakea aa well ea 
firom laboratory axperinlents with materials It haa 
amactal iwtareat In referanoe to the enggaeted liability 
^tp damage by earthquaka ot the Gaton dam and locka 
ql nnama- Whereae It la ahown tkst alluvial filled 
ghd qfbar nnoansoUdated tormatloni, eepadally whan 
marh^ affOffd more dangeiwu bolldbig attas than 
■olid roefc near tba surtsoe on aeeonnt of the tsndaney 
« at iba (attar tadhalpate a Aook, It appsan that oen- 
aldantHa dteptoomnaot of undsityinf itWk vtU hardly 
gppegr at tba aqrllae ef uvarlyiiig loans mattrlBl If the 
bMtoit to suSMentlr dssp. It Is foitber tfraim that on 
atm'leon matartol rlj^ bhfldlnga, a^eolany when 
atthbertad 190a mgaitoa biMelfthlii toiradatlona, are 
3«a^|laUi to teitaqe thab eUstle atnuturaa. It 
^ fqala tbantoni ap^ that toa 4a4( titotU daportt 
, tllCttoi oV Hear hai nbdaf too Oatnq fiaia, mueh talhed 
a' til to# qPBatwoita^ iiyaoaato #» 


a aa-ptotote to, i« ei 
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AERONAUTICS. 

Ob tsptsBbsT Slat, Hubert Latham attempted 0 
flight with hla ‘ Aalolnette monoplane at Berlin One 
wing touched the ground twice with considerable 
shock; then a wheel collapsed and the propeller was 
broken After repairs had been effiHled, however, he 
eucceeded, on SspUmber 24th In making a splendid 
flight ot 1 honr and 3 minutes’ duration 

la a ddMoa to the World's tlOOno prise for the 
quickest flight by an oeroplana or dirigible from New 
Tork to Albany, the Amerlian hai offered a priaa ot 
11,006 for a circuit of Manhattan Island by an aero- 
plano. Three alrahipe are ready to start In the flrat 
mentioned contest, these being the dlrlglblee of Capt 
Baldwin John Boeder and Oeorge 1^ Tomlinson The 
start will be made from 116th Street and the Hudson 
River 

The Slghti of Wilbur Wright and Olaiiii H Curtlsa 
above New York Bay and the Hudaon River during 
the present week are to be tba leading feature of the 
Hudson Pulton Celebratton The flights will be an 
nonneed by flag signals dlsplsyed from the Singer and 
Metropolitan towers, sod by bombs, as follows White 
flag with red oenter—weather favorable flight sill 
probably taka place in the afternoon Black flag with 
white ceeter—weather unfavorable, no flight to-day 
White flag with red center over red flag with white 
renter—flight will probably take place within Ihe hour 
Red flag with white center over white flag with red 
center—flight will take place within Ifi mlnuLee The 
same with black flag with white center below both — 
flight hew started 

At Konls Perk late In the afternoon of September 
23rd. Charles Cront made a abort flight of 60 feet 
at an elevation of about eight feet with a new biplane 
built by Pranoola Ralchc a member of the Aeronautic 
Society This Is the drat aeroplane built by a mem 
her to succeed In getting off the ground It was run 
along the track at a speed of 16 to 18 miles an hour 
against a 12 to 16-mll« wind when the flight was ac- 
uumpllsbed Tbe balancing plnnee were not operative 
and the aeroplane Upped In alighllng end damaged 
one end ot the lower plane Ehchlbltlon flights will 
be made aoou with this mat bine throughout the roun 
try Tbe aeroplane has been acqiilretl by the Sclen 
tifle Aeroplane and Airship Company which will con 
duct the exhlUttons with It and also with several 
monoplanes which the company haa produced 

In the oouree of hla exhibition flights recently at 
Berlta, Orville Wright made seveml new records On 
September IBtb, with Capt Euglabardt as pasaengcr 
he flew 1 hour 35 minutes and 47 seconds thus heal 
ing by 33 minutes and 11 aeconds hla previous record 
with a passenger During thta flight he sent his ms 
chine beyond the limits of the Tempelhof parade 
giound and eoared over tbe railroad tracks and houses 
In the vicinity In a subsequent attempt during the 
some day to beat tbe apoed record, the water oirrula 
tlun of the motor gave out, and be was obllgeil to 
descend after a flight of 1 hour and 34 minutes. A few 
days before Orville Wrigbt flew at an estimated height 
of 60 meterr above a balloon anrhored at a height of 
176 meters thus making tho altitude he renrhe*! prob¬ 
ably over 760 feat Rouglor on tho 30th ultimo at 
tempted to break this reiord at Bres<la Italy with 


his Volsln biplane He euicoeded In making an omclal 
record of over 198 motors (660 feet) Mr Wright will 
rrobably fly at the aviation mooting at Berlin during 
tho present week after wblib be will go to Rnglnnd, 
In order to test the first Wrigbt aeroplanes built there 
for the British government 
ns dsy following his arrival from Europe, Glenn 
H Oartlss, the winner of the Bennett aviation trophy 
and the present holder of the SciavTirit' Amkbican 
T rophy as well, was given a luncheon at tho Isiwyers’ 
6tnb by the Aero Club of America Among the dis¬ 
tinguished guests present were Wlllisni Marconi, tbe 
Inventor of wireless telegraphy and St Clair MrKol 
way editor of (he Brooklyn Eagle Tho latter told 
of a trip to Goshen N T bock In 1867 In Andrew’s 
dirigible, an account of which was subsequenUy 
published in the Sentanno AursirAa This airship 
(which was made to travel In any desired dlrec- 
Uon by means of long inclined planes hetwsen tbe 
triple, parallel clgarsbaped gas bats tho planes cans- 
Ing the balloon aa it roas from tbe buoysoLy of the 
gas, to ascend upon a long Incline) on this oeceslon 
traveled as far os Goshen N T (Bff miles) whence 
It was blown bark by tbe wrind serosa Long Island 
Sound to tbe eastern end of Long Island where a sne- 
eeastul landing was accomplUhed In view ot his 
exploit 43 years ago tn this, tbs flrat dirigible balloon 
Mr MoKelway believed himself to bo tho oldeot ssro- 
nsnt present The mayor of Bsltlmoro, Md read a 
tsiegrsm annoondag the flight of Lincoln Beochy from 
that city to a point In the Blue Ridge Honnuins, 126 
mllefl fllgiit which Is probably the longast 

evsY mads In Amsrtes with a dirigible balloon The 
jwmtosht with wbkdt Hr CnrtlH won tbe Bennett 
1^111 to sxhibitad St Wsaamsker'a store la 
Vbrh; ttoa ttw sagMiig wMk. 


scicNci:. 

Tba reeerd of altitude In aeronautics has bsea 
sttslped by SIg. Placeosa and Ueut Mina, in an ascen¬ 
sion made from Milan on August lOth, 1906 Their 
great spherical balloon the ‘Albatross,” carried 2,600 
pouude of ballast at the start and rssched an ele¬ 
vation of 38,700 feet or more than 7 miles. The asro- 
nauta experienced a temperature of —26 6 deg E and 
landed near Milan 314 hours after they started 

TIm great tidal waves observed at Maraallles on 
June tnth, 1906, appoar to have been cauavd by the 
unusually high eloctrlr chargo of the atmosphere 
which la known to have existed during the period of 
the earthquakes which devoslated the south of ItTonce 
The powerful attraction exerted on the aurface of the 
oarth by this electric charge caused earthquakes on 
land and tidal waves In tbe Mediterranean 

Prof. PetolTal Xiowell has noted at his Flagstaff 
Observatory that the anlanttr ranals of Mare are dis¬ 
appearing This waning of the mui h-dlat uased ranala 
aeems to be a well recognlied phenomenon Long ago 
Prof Pickering auggeated that we aeo not really the 
canals but rather the vegetation which frlngee iheir 
banks The waxing of tho canals In spring and sum 
mer and their waning In autnmn and winter is not 
unreasonably nttrlhuled to the growth and decay of 
I hie vegetation 

la Booordeaoe wllh the resolutions ot the lost Inter¬ 
national Congress ot Mining and Metallurgy Applied 
Meihanlrs and Pracllial Oeology held at Ll«ga In t9fl6 
it bus been errangod llwl the next CoDgreta ihall 
nie<t at Otlsseldort during the Iasi week of June 1910 
under tbe auspirea of lliu UlienlHh Westphalian Mining 
Industry An Influential iniiiiiilltee of organisation haa 
teen formed whirh le 1 lisrged with the making of 
Ihe armngsmeiiu for the leading and dlerusslon of 
liapera. visits to plsiea ot tohnlrsl Interest and social 
entertainments 

A letter has been reielvMd at Harvard Oboervatory 
from Prof H B I'rosl dlrec lor of the lerkea Ohaerva 
tory stating that Halley s i-omet was observed visually 
by Prof B W Durnhaiii wllh the tO-Inrh telescope, on 
Beptember 16lh Jl h I't ni O M T In app B A 

6 h 1H m 611 s and app Her ■( 17 deg 9 min 44 

sec Tlie comet followed B D 117 deg 1332 by 12 7 
min, norih 1 min 131 sec The comet was also pho¬ 
tographed wllh tbe 2 foot reflector op Beptember ]6tb 
and I6th by Mr Oliver J Lee A second letter re- 
(civod at llile ohservatorv from Prof Proet slates that 
the comet whs also observed visually by Prof K E 
nnrnani on Beplemher IT d 21 h 1 m 30 ■ 0 M T 

In app R A tth 19 m OOs and app Dee -t-17 

deg 0 min 0 8 soi The comet followed A O 2122 
(^-1-17 deg 1232) by 0 min 32 66 a north 1 rain 28 9 
s Description IBLj mag U s diameter with pcsial 
bly a faint nucleue or Indefinite flei k of light In It 
The comet was also photographed by Mr lA<e at the 
came time 

The astroDoraon of I Ick Obaervatnry have heen 
Dinklng some Hpci trnei opli studies of Mars from the 
top of Mount Mhitney This iieak Is the highest In 
the United Stales Its altitude being 14 611I feet above 
SCO level Tbe lustrument taken by the observers 
was a 16 Inch horizontal reflet ting lelcsrope to which 


I* Is known lhat there Is no water vaiwr on Ihe moon 
certainly In no appreciable qiisnlliy If no dtfferenie 
esn hu detected between the ki)ci iriim of Mars and the 
spectrum iit the moon under lliese moat fac arable con 
ditlons It can be said wllh safety lhat water exists 
on Mars In negllglhly small guantltlee The results 
of this eipeditloii have not as >it been published 
Readers of this column of si lence notes will doubtless 
remenibcr that Mr Bllpher of Prof Iaw ell sstaff elalms 
to have obtained spectroscopic evidence of the exist 
ence of water vapor on Mars 
Ob July Mth, 1909 the Singles ctoal mine in the 
Freneb dtatrict of Puy do Dome was the scene of an 
iceldent ilmllar to that which occurred Mme time 
ago In tbe Card mines At the BInglee mine an In 
terlor shaft waa being snnk for the purpose of deter- 
ntning the depth of the deposit. This shaft was sunk 
from a horliontal gallory which led from tbe foot of 
a shaft 1000 feet dcjep The exploaton of a powerful 
blast shattered the rook and ranaed the dlsc^ngage 
ment ot great voiiiinea of carbon dioxide, which tilled 
the gallery and both shafts before all the miners could 
take refuge In the eafety clucmber This mine pos- 
■esoed no oxygen life-saving appanstus and the man 
uger waa abeent at the time of the aecldent The life 
eavlng corps of several mlnea In the vicinity re¬ 
sponded promptly to appeals by tolephooe hut no 
cffecllve work cciuM be oecompliahed until several 
hours hsd elapsed Of twelve miners who had heen 
entrapped aeven had paised the day lu terror In the 
safety shelter but the remaining flve ware found sullo- 
cated in the gsUsry, 
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Aiihouib It mur be mwtliy kDowa that 
irmitiiatlaii of tluo la tlia work of tho 
loubtloH r«w peoiile *top to iBToatlgata tlto 
nrptbodi omplojed In tho comOloa and dlatrlbaUon 
htiidard time It la a aratam la itaalf qnito lad 
ppoauble to tbe auccaaa et tha Induatrlal world 
Tia Rioat onlTartal tlmohcapar la tba aarth Itaa 
s oltbnn la tbo earth a roUtion on Ita ula that t 
lingtb of tbe day acoordlaii to Newcomb baa not alter 
the l/lOQtb and probably not tbe 
1/lOflOth part of a aefond since 
the beglanlDE ■ f tbe Chrlatlan era 
The direct eSoct of this rotation 
li tbe apparent revtriutlon of tlie 
celeaUal aphere or the dally mo¬ 
tion of the aun atara end planeta 
Bcroaa the eky As places m the 
earth are determined by latitude 


Net thpa t€ tha «ard 
erer reoorde4 th* ttfse of iraallt Ni fh fta IMla-* 
and waa tberetard taat bf AM aanpaalor lOn kllii. 

Were tha Inatrattaat ta. parfaat adfaatmaht and wen 
o peraoba) elamapt ta oter into tha raapH anoh 
a set of obsamtlona wooM ba qatu aufiemt. Aa a 
matter of fact, howeear than an alwajra maall errors 
tn tba Instrumant which must ba datemlMd and ap' 
plied as a oomctton to the final reanlt Tbe aetraa» 
mer thrrefon does not relr wbdiy upon a alnfla rarord 
Ilka the abon bat will naually npeat tbe obaemtlon 


by rtgbt aaienalon and decllna 
Uon rrery tonapliuona star baa 
Its position carefully datannlasd 
and from a otar (stalogue the 

Hiant of culmination or merldlsn 
pamaaa of any given star It 
tben with a niitable instrument 
an obaarratlon of a atara transit 
armas the meridian i an ba Ob¬ 
tained and the time of Its oocur 
renre be noted by a clock or 
(taronoDieier a comparison with 
Iht catalogue will disclose the 
amoui t I y which the rloc k or 
(hronometcr la fast or slow Such 
an mwratlon of finding tha rlock 
error la always what aatronomera 
understand by tbo exproailon 
obtaining time Tbe Inetrament 
need for making these observatlona te known as the 
transit Inatnunenl and conalata oanentlally of a tale 
Bcope ao mounted as to be capable of swinging about a 
borlrontnl axis In the t lane of the meridian The ac 
(ompanylng llluatratlon ahowa such an inatnimant 
ready for tbe obaervatlon In the eye-piece of tba 
tclaaeope Is plaeed the reticle eomprieing a number of 
spider aebs of which tbe attached diagram ebews five 
to be stretched rertl ally and two horlMoUIIy acroaa 
tba field of view The Instrument la so adjusted that 
tIa middi one of the vertical threads eolncldea as 
nearly ae poaelble with tbe Imaginary circle la 
the sk) railed the meridian 
When nbearvationa are te be made tor detar 
mining time the astronomer first turns to the 
Bpbetnerls or same eatalogue of etan and ae 
leeta a star whlrh la soon to rulmlnsle then 
from the deillnatlon he mentally ealcuittae the 
altitude at whieh tbe atar will transit By 
means of a leading circle atUched to the tnatru 
ment be eats the teleacope at tha proper angle 
ao that the star will pans through the field of 
view Either of two methods may now be em 
pi yed In making the obeervatloni Tha lint 
and older of the two la known as tbe eya and 
car method rble ronslsti of watching the 
stai pasa H rough the field and while listening 
to tha half second hcmti of tbe chronometer eati 
mstlng to the nearest tenth of a second the time 
si which the atar roesed carb thread of the 
rail le In tha chronognphir method now 
niu h need the mind boa leee to do and hence 
more ae nrste resnlta can be obtained Hera 
SI before the astronomer watchee the poaaage of 
Ih atar a ross the threads of the retlrle but In 
stead of eastlmatlng the time of transit ha 
presses n telegraphic key at the proper Inotont 
Ibe kei Is li elertriral onneeMon with an In 
slrumei t ailed a c hronograpb and an anto- 
matle re or I Is made of each oboervatlon 
Fithei metlod will leaire a record for the firs 
threads sin lUr to tbe following tba Roman 
numerals leilgnallng the number of each thread 
In order of Is ivntlon 




r a h i wd g t^ 
tl«a in ths Onttsi Mate ifi 0# . 
Nava) Ohsarvatwr St VMMte 
ton D 0 Hsn hlfilbfnds fftOm 
an eugrailr Ngniite hgt date 
vatims of tha ten at iilfHi * 



•TAisABB Tmi ninor tbi nntu ratm 

with a number of diaereut stars on the same night 
Trom iheae numarons recerda he Is able to deduce the 
necessary correctloai and thua obtain a more at cut ate 
value for the chrtmcM&eter errn- Time thua deter 
mined ordinarily correct to within cme tenth of a set 
end li ctdcreol time and though veiy uiatul to tha 
aatronccner li quite unsulted to tbe uae of tbe world 
11 general whooe aotivltiM are govemad by tba rlring 
and aetllng of tha ana and not the atara SMareal 
time must therefore be converted into eoior time 
This ti eaolly eSacted by a almple oalonlatloti coaatant 


Thli nSOrda a 


H7 
US 
34 S 
430 


V 7b tm II Te 

Mean 7b 9m 34 t4a 

The Bbo\e la tbe actual reault of a oat of obeerra 
none made by the writer imfng tbe eya and ear 
method Tie llgirra In the aeoends column were 
arltlen Immediately after tha tnnalt of each thread 
tbe hour and minute wen fined ta at Mann after tbe 
last obaervatlon 

The maan of thtaa ohservattOBa wlD give a non 
preeioe result for tbe tranolt over tho middle thread 



nUa until n 
ninth ctf each aiaiita tha tet fita 
aoGonda of aaoh of tha firgs fow 


of tho fifth mtauto than tattatn 
tha final itroka at agaot noon, 
r oppoftnnlUM tor tha eortaetlob 
and aettlng of tlfitoplaceo throughout tho eountiy Tha 
Reatarn Union Company atoo oparatas a ayatam of 
tamo 30 000 elocbi which automatically sN thmaaetraa 
by tha noon algnal each day 
In addition to tbo Washington slgnola many mwiif 
oboerratortao dstarmlna and distrlbuta time ta a alml 
lar way to Jewelen and loeal railroad Itasa In most 
of tha larger aaaporta time balls an dropped at noon, 
and give marinan an opportunity to eomot their 
chronamatoTa Flnalann oompanios aid In tho dte- 
trtbntlon of time In many looaUtles by aonndtag 
bells at certain specified thnes each day thna 
affording tba public a oonvanlant aouiee of eo^ 
rort time with a raaaonabla dogn 


ly employod by tba astronmnar tevta« than obtalnad 
•Otar ciiaa then nmataa only to dtotrihnto K ta tha 
outsMa world 

Until within tha tayt twontyfita yaan enoh ooteawW 
itr and ita own looa] ttaaa but as tnte te— »» teta 
I fow4 gnlta Inoe&Niiiantid qlte «—*• 
and ayatam of ttma reekoaUi tor arfiy ter 
mitaa of tiRteM ete or wwi AMurfiliif&, In tha 

.a miltad Mate Ob pa—M Matte 

_tfte tha wholB oteitM tMn tha te 

taatto to tha naete te* Mrtefi Ite ttep teta M te 


The DsetrurtloB af taols xvtih ttaihan 
MnwIyhMa. 

M da Krnyff of the ogrlcnltnral boreau of tbo 
Dutch tndlea at BultenioTB Java has pnUtabad 
an Intorasttag artlola on tha daatniotlon of rata 
Tha various eontaglous dioeasao which hava bean 
reoammended for this purpose bava boan foand 
uaelaaa ta tbo tropica and hare not alwayn p c o rod 
•KaeUve even In the tamperata sons Hancf Da 
Kruyffa axperimenU will ba et gsnor^ tatamt 
Attar working foar years with DBmsinan vh 
ruaos without auccaodtag tn mating anopldemla 
or oven kllltag a slnglo rat Do KroyC obtataofi 
man encoonglng rasults by amploytag oarite 
dtetphldo ta tba fottawing maimer All TtalUa 
rathotas won first stopped with aarth te tha 
pnrpooa of aaMrtalnIng which holaa wan te 
habited tor tho tahabitod holaa wort brand no 
opened on tbo foUowtag day Half a taoapooiilBi 
or taaa of earbon dtanlphlde was poured teta 
•acb of theoo holaa and after wailtag a fsW 4te 
ends to allow tha UqaM tq ovateate tte hte 
tuia of vapor gte alit wad tfintte Kha teakt 
was a gmoU aaptaricn whlrh flitad tha hota ^ 
potaenona ggata and kllM an tho nta itete 
InataaUy A pohad pt dtanlphldo oodtlnil iftte 
U costs, ta snOetaBt te moN than MdteMM 
m died rata wan tend la ti bate Thtah— 
oponadattartMapandloa Votmtmm.H'n 
stea tend (11 a tesN hte, 

Tte teote b, t^ora ter dhtaP « 

tehte an taanadlaiaB^d abaothtsiy ante.. ^ 

^ H aatetatad atste a ctaMtepofarr. ^ 
tha unite •- .. .. - - 
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tk» ymrt toportaat rwalt tt obuinad la thia de- cotamna la tha aaparimaata aa tha banka of tha 
SnfaialbtiN^ MMPVCwatM bH 1|aw amaad al^ tkat tfca pnjaatlona (iTa eanatderabia laeraaBa Saiaa endaoTora hara baen mada ta control tha tor 

'y,% fWik tt* dtWdMT Ot ahlp la tha hofflac and aMlIni attantth aa that tha atraaa padoaa from a imall boat about 100 matara (SZ8 feet) 

WiMnM*, M aikihiittiM In tha ttaanablp Moal an tha matartal la radnoad at both kaal and cunwala dlatant from them rai tainlnR a plai t far produ Ina 

Mtdh rtaMth^ taft tha ttytton tUpywda of Tha conatraatlOB of tha atdea of tha ship with thaaa Hartalan wavea 

<»«*«• Ofttmnt * Oomttmr of Snudarlaad eorlmgaUoiia la rathar an addition than a Tital altara Tha torpedo motor waa atarted and atoppad at will 
Taw naM of MM ta*a marka a now dfrotopmant In tian of the main atmrtnral ayatam and It can ha ap and tha rudder tumad In a\i'iy llrectlon at tha will 

WlpfMQMnC Matt* btiBC bntlt npan what la known pllad to any type of ataamahlp The bulldan eUlm of tha man In tha boat 




r aomuatad ayftdaa Itw aaroml that tha aitra o 


t la alight and the dead weight 



yaara paat aaparlmanta have been earrlad 
ant by the Monitor Shipping Corporation at 
Nowoaatle^ Tyna to dataimlna the boat 
matbod of Inemaalng tbe longitudinal 
■trangth of a ihip without any torraapond 
Ing taeraaaa of weight To thla and tha 
nadarwntar part of tha ball batwaan tha 
light and load Hnea waa rarmgntad for al 
moat tha antlra length of the yeaael Can 
Unnad InTeatigatlon and azparlmant ra 
BUtad In aacartalnlag tha definite form of 
thla eomgatloD and at laat It waa reaolred 
to taat tha ayitem practically In a full ilied 
▼oiaal Tha BIrl aaon Shipping Company of 
Kawcaatle-on Tyno undertook to bnlld n 
craft on thaaa llnai and the Monltortn _ 

BOW on Iw lliwt trip was tha out oma Tha 
Vaaaal maaaurea 879 feat In length by 40 
ttat IH Inchaa normal extrema breadth In 
errand by the Monitor projactlon to 43 
toot with a melded depth of 10 teat 7lb Inchea 
In tha scoompanylng lllustratlona the forma of con 
Stmathn of the corrugation are dearly shown The 
•halt plaHng la awallad out In two blacea on either 
aide longHadlnnlly tha curra being Mmewhnt flat 
Sad tha upper and lower edgra curving gradunlly Into 
tha flat aida of the normal tobmI Tha main frames 
piMaBra • Inchaa by S Inchea and tha depth of tha 
comgatiaa ta ll'k inthm at tha crown Plain angles 
biw attaebad ta each main frame and a corrusitlon 
Sna ar t ptata at aaeh trams Thera are no tide 





MnufettooiIn leiietlwitmieoiandhnucItnllnalieiensthDftbevei 

TXI MOinOSU —* MUVahTIB RIZZM Of 
■HD oonrsnonoH 

carrying capacity la Incraaaai from three to four per 
<Bnt The coal bill la reJuied flora J to lo per cent 
for the eame apeed or If the coU oteumploi le 
meintalned ne before the epted f the ebii will the 
extra dead weight la In reaarl from 0 2r to 0 knot 
according to the eire and clara of the iblp 

m ahUT viixuMbT-oonsoLus ivroMhTio 
TOHreOO 

On Wedneaday June SStd experiments ware made 
with the wlreleaaly oontrolled toriadu of Qebet to 
which referenoa has already been made In tbeae 


large cylinder term i cting In two cenm and 
lormlog tl e low r part of Ibe apparat a Some 
dlatance al ve about 1 metora ( feet) there 
It another elmllar ylindcr oi ly an aller and 
inlen led to float The lower aheil la 9 6 meten 
long (31 feet) 

rha two tnbae are fastened together by a 
■erlea of very strong steel tuli tramea Be 
sides these two other shalta rather largo In 
diameter start from tl e I war body exlnn I be¬ 
yond the float and lorn two atber short ver 
tical maats Each oi e of tbeae arrlea an 
acetylene ligbt Tl ey ere m ne ted by a rap¬ 
per wire 

Let ua now examine tbe tarts omposing the 
lower shell wbl b le tl e n net In portant II 
^ la divided into eev rsl on | irlmunts having 
each Its larti ular usi 

The llrat con partmrnt U altuatrd 
fora I art of the lo er si ell It ontal 
explosive charge and conlrnlH a wtrl 
warheads of all presei l-daj t rpedo 
tl e explosion of the charge nstautl 
a h d body eurb at the h II of a 
While all ordinary tnrpeloca er 
Illoe of exploalvr (1 4 to *) poui I 
take 9X) klloa (198 ponods) wll 
greeter deetrictlva effect 
The Gabet torpedo rontalne at li 
motor oierited by gasoline a de I 
ireeaed air oe now used In tort el 
lly powerful englnra but tbe ladlui 
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limited Tbe lyMd ol terpedoM thu evmtod mehw 
10 knoU, or aboat RO Uloneten an hoar 
It It mtnireitir very daoiorotu to abut In a gaio* 
line motor In a confined apace or nearly ao, as la tbe 
(aan here where communication with the outer atmat' 
There lakea place only throuih the upper part of the 
foremaaL 

VentllaUmi It eBeotod by meant of a large blower, 
altuated aft, between the motor and the ohamber eon* 
tainlng the etorage batterlea The preeauthms taken 
aeem tuIBclent to diapel all tear of aerlout accidents 
The motor It located In the compartment aft of the 
torpedo It It therefore entirely teparaled from the 
nplotire charge with wfaiib It lannot commanluta 
by any manner whatarer 

Tbe torpedo uaed for the preaent eiperlmenta devol 
opa 30 borae-power It haa a motor with eight eylln- 
dera arranged In V ihapo But the compartment la 
large enough tor a 100-borae-puwer paultiplwcyllnder 
motor, which la necemary lo impart to the torpedo 
the eitlmaled apeed of 20 knots, or about 3d kilo- 
metera an hour 

Rtgarding weight every neceaiarjr margin la 
allowed alnce the torpedo can carry 1 8n0 klloa (8,11(0 
poiiiida) nf tmllaat uador preaent condltlona, that la 
to aay with a lO-horae-power motor Thli ballaat 
repreaentH the difference between the weight of an 
eln trit motor with Ita atorago batterlea and the weight 
cf the Intemal-ccmbuBtlon motor deToIopIng thla power 
Oabet expecta to attain a 10-knot ap^ with the 30- 
hurae-power motor which he will nae In hie prellml 
nary Irlale before putting In the 200-hoiwe-power 
motor on which ho relloe to obtain ttao 20 knota that 
he conaldera HUfBclent apaed 
Endeavora have been made to obtain for thla dirigi¬ 
ble torpedo ell Ihe advantngea that could be had on 
n real veeaol In particular. It waa nought to fit It 
with the nionna for maneuvering nnd altering lha 
apoed Thla problem aeema atrangely dlfllrult of aolu 
thm The trouble hat been overcome by using a r«- 
veralble atrew with which It It only neceeaary to turn 
the bladoi ao aa to dtminlub their effoctivaneae on 
the water this promptly reducea the speed. By thla 
meana a propeller la ohialned that acta aa wall mov 
Ing forward aa backward when given the aame apeed 
of rotation 

There waa another great dllHciiUy to aunnount be¬ 
fore thla acrew could be need The power oxacled 
from the motor varied i onalderably with the apeed It 
tHKsme neteaaary therefore to find a wny of reducing 
the power di«eloped by the motor and of providing 
against Its running away aa the reatatance of tha pr» 
peller tended to dimlnlah 

To attain ibli end the apark la retarded aa the 
apeed of the torpedo la reduced The motor apeed la 
thua gradually changed by the variation of tha pitch 
of tha acrew Thla variation of pitch of the propeller 
baa been availed of lo act npon the timer of the motor 
For that purpoee the pitch-controlling mechanlain 
baa been connacted with the timer by a Jointed rod 
to that the apark advance Is at Ita maximum when 
traveling full apeed forward or backward The plt<h 
controlling mecbanlara In nloo connected to the throt 
tie valve In order to atmullaneoualy dimlnlah In c«r 
tain proportlonn the volume of gaa admitted 
The third compartment of the torpedo contain! a 
small atOTige battery Thla In not Intended to drive 
the torpedo but to operate a relay that beipe ma- 
nanver the boat under the In nuance of the Hortxlan 
wnvM acting on apeclal devicaa 
The lompartment back of the esploalve charge con 
Ulna the Hertalan controlling liiatruments They are 
sufilelently eflei Uve to act even at aa great a distance 
aa 8 to 10 kllometora (6 to 8 miles) from the trana- 
mlttlng atallon Thla distance in a convralent one at 
the present time for wamhtpa get Into action at least 
at 7 or 8 hUmnatera (about i mllea) away 
We have isM that the two nmtta of the torpedo ca^ 
rlod acetylene llghta These eerve to show the poet 
tion of tbe torpedo at every moment, and Indicate 
clearly every change In Ita course. 

H Is nbiolutely necetMry to know what Is going on 
Inside the torpeilo and what Influaneoa may act upon 
It For although the receiving Inttrumenls of the 
Hertslgn waves have been made oa perfect aa potalhle, 
they may come under the Influence nf other waves 
than those aent from the transmitting ttstlon. In 
thU case, the torpedo wonld obey other sgeneteg ind 
would deviate from Its course 
To remedy this terlous objection lantemt have been 
disposed shout to flash etgnsla In such a manner that 
the operator placed on abore or on a ship, may recog- 
nlie the nature of the dlrectlona reoeived by the toi^ 
pedo. In abort every time the torpedo reoelvea waves 
rngtitered by Ita tnatnimente. tha lantoma ahow slg- 
naht to Indh ate the direction of the torpedo If thaoe 
■ignala lead the operator to believe that the waves 
come from the enemy he dees whet It n ae tet ni y to 
rectify the course of tho torpedo, and he nnlllflea the 
disturbing waves 

Wa presume that the wIreleM aontikd of the torpedo 
tmalna as wo have pravlontty degerthgd It the 


semms-mimid 


TU ‘■BDRUI m.** tOMta Alft ttt ns 
to snus. 

The large pbotognpba of the Isttst Zeppelin dirigi¬ 
ble reproduced on our tronthotwe this mttk give aa 
excellent Idea of this new levtathan of tho sir, which 
made Its first longdlstanoo flight from Frlodrtobohafen 
to Berlin a little more than a month ago. 

The start of thla memorable Jonmoy ooonnred at 
4 8S A. M on August 27tli, The airship started against 
a light noiiheatt wind. Bestdtt Bnglnter Dnrr and 
yonng Count Zeppelin (the nephew of the tnventM’), 
only three mechanice were carried The craw was 
reduced to but five men beeauao of tho nnceitsln 
weather and In order to raduco the weight oarriad ss 
muoh os posalbla The airship arrived at Ulm at 
6 46 A. M. having made tho 80 kilometon (40 7 mllee) 
In two houis and eight mlnutae, at aa average speed 
of about 23 3 miles an hour This speed waa main 
talned up to Heldanhelin, a place located on the 
Orontiar of Wurtamburg and ^varla, which waa paased 
at 7 30 A. U. Boon after Qtngon was reaohad. Tho 
alnhlp remalnad here abont an hour and iltocribed 
olrcleo, while all tho time it was fighting afloat the 
contrary wind blowing from the direction of Wn^ 
temhurg Booa after Engineer Durr tent a telegram 
stating that the airship would be forced to land at 
Nuremberg, oa account of a cracked cylinder la one 
of the forward motors In the forward ear On acoonnt 
of this mishap, tho speed was reduced conalderably, 
tha airship finally arriring at Ostholm near Onnaen 
hanaen 21 % mllea from Nuremberg at 11 45 A. M. At 
thla point a broken propeller—which was Immediately 
replaced by an old <mo that waa carried on board—madb 
It necessary to land Advantage was taken of tho 
landing to renew the water haltaoL After a delay of 
2^ hours, tha airship started again at 2 10 P M 
for Nuremberg which was reached at 4 46 P M A 
landing was effected against a strong wind Before 
landing Ihe dirigible deaorlbed aeveral circles. In order 
to give the 120 aoldlen of tho Fourteenth Infantry 
regiment time to make prepantlonv for anchoring It 
Whoa the airship alighted, tiia crowd broke bonnda 
and It waa feared that they wonld damage It FoN 
lunately however, this (ear was not roalliod 

Tbe start from Nuremberg wee made the following 
day at 2 16 A. M At 4 A. H It paased above Bay¬ 
reuth where It waa buffeted by the wind tor three 
hours. Engineer Durr dropped a card at 7 o clock 
stating that alt waa well on board. At 8 e clock the 
airship, still battling against tbe wind, retnmed to 
Bayreuth. It then resumed Its Journey, but was able 
to make a mean apeed of only 14 kilometers (8 7 
mllea) an hour It passed Muucfaherg at 8 40, Hot 
ul 10 0 clock, and Plauen at 12 10 P M (t was mak¬ 
ing unh 30 kilometers (18(4 mllee) an hour Werdau 
wM paseed at 1 46 P If and although tbe wind bod 
completely died out, tho speed of tbe airship grew 
lem and leaa It waa hoped that It would reULb Lelpilg 
by 10 P M, when another accident occurred One of 
the blades of the propsllera broke and It wu only 
with tbe greatest difflenity that tbe alnhlp was able 
to reach Blltorfeld It arrived at this place at ( 46 
P M, having been driven from Etlrnnhurg by a single 
motor A aucceeafnl landing was effected 

Ropaln were made during the night, end tbe next 
morning at 7 30 A. H. the airship left BltterfSld In 
a heavy fog. The fog diaalpatod rapMIy, however, and 
when tbe airship arrived above tbe Tampelbof parade 
ground at Berlin at 11 30 F H.. Uw weather was clear 
The Emperor and the other msmbera of tbe royal 
family were on band to reoolve Count Zeppella, who 
bad gone aboard his airship at BlttorfeM Emperor 
William Intrudueed him to OrvUla Wright, and this 
meeting of the two obamplona of tbs haavier-thonHUr 
and the llgbteMhan«ir type of flying machine was 
decidedly novel The landing of the alnhlp occurred 
above tbe parade groniid at Tegel, after It bad lint 
performed evolullons above tbe Tampelbof paradt 
ground and aftorward flown over tbe dty of Berlin. 
One of our pbotcgrapbi shows the airship above tbe 
city, and tbe other ahowa It Just befon aUghtlng. 

Tba return vbyage was started at 11 10 P If. tha 
lama day The alnhlp followed the Wlttoaborg-Juat- 
erbog nllwey line tor a conatderabla diatanoe. when 
It again met wttb another accident, due to tbe break¬ 
ing of a propeller The blade tore tbrougb tbe envelope ‘ 
of tba alnhlp, and pnnetared on# of tho hnlloona Tho 
accident happed near Bulxtg, about 60 miles froa 
Berlin and with tlM aid of some fanners, the airship 
was Immediately brought to land la a fiold near the 
railroad track, tin speed up to the time of the aept- 
drat was sxtrmndy dow, and barely roaabed 20 kllo- 
maton (12 48 miles) aa hoar Oooat Eeppolla wm 
not oa hoard at tba time of thla aceldant, be havlaff 
returned to Frledrtefashafba by lalL Tbs atnriilp wea 
obliged to remain at Bulxlc for nearly three day*. It 
was not untU 10 62 A. M. on the morntftg of Septan- 
her Dtb that gbothto'atoiiWMnada tnm m* pajM 


aonaig jgftair a onkt^BOno vt tt MWn 
nmjmlalb The granid speed mnlgtrinad fiiam 
sigthetMmvrgaaplFlOtoUtobOT^- 

After the "Zeppelta nv had bssB g*^ 

eOtot was made to aaU It to Heargenthala, Ud tott# ^ 
from rriodrichshafen, to take pare In tka maaeenmwj 
hat Um repaIn wen net flnUed In tftna, oad tho 
airship waa nnaUe to readh Its ^aes nntu thh moM 
ven wore over Oonaldenble oxceUant work waa dtwe^ 
howsTtr. by the "Oroas II" military dlriglUa at thaM ’ 
ihaneuven. This dirigible was able to reeennetter 
from a great height and to aend maaia ga e to the raar 
Emperor William was greatly plaaaad at the work dong 
by this alnhlp at the maaenvam. 

The “Zeppelin III" la tbe largeat and most powortnl 
alnhlp which Ootrat Zappeltn baa yet ballt It haa 
two 160-hoToepower mown, each of which drives, b2 
meant of belta, two two-bladed propellers. These an 
located one on each aide of the alnhlp about a third 
of the way qp from the bottmn They are heM npon. 
braokats projwtlng out from the rigid frama tha 
driving of the propellen by halta Is a new amags- 
meat, as hareUitoro they have been driven by ekatts 
and bevel gaan. Tbe stabaWag fins near tbe rear 
end an somewbnt diflerent from befon, than being 
two npon each side placed above tha oenter horlxoatol 
line of the airship. Tbe up and down ateerlng la 
acoompllahad by qnadrnple horlaontai rudden oa eaidi 
■Ids of the airship at tha front and at the rear Ba- 
aldea thla, water ballast la carried in a long tank con- 
nntlag the two cars. 

It le planned to use thla airship tor eanylng pao- 
aengsn In dtflennt oUlea In Oermany In the near 
fntum 


Tha opening article of the current BumxMnn, No 
17B1, dlocnneo tha Ben Salvatore mountain railway 
of Italy Beautiful views of this picturesque road are 
pnbUihed. The cleaslflcatlon of chemical elements, In 
tbe light of Handelejera great general leallon, and In 
tha light of the electronic theory, la considered by 
Trot H. E. Armstrems In a thoughtful paper A 
orttleal rdiiMM) of Prof Wood’s axperlmenta with 
rotating liquids need aa mirrora la presented A par- 
patnal clock Is deonrlbed by Charles K Benbam A 
new eyitem for tbe electrical Lranamlaslon of pictures 
la described by Dr Robert Seboenboefer Prof Albert 
F Gam’s paper ou re<ent electrical progress In tbe 
artificial lighting field is concluded The great rise 
which le anuounced In tbe price of India rubber Urea 
dtracte attention once more to the various and con 
fllctlug problems presentod by tbe wheels of motor 
cars. Tbeeo are critically conatdored Prof William 
H Pickering preeants hie view of Che origin ol meteor- 
Itee, and advances tbe theory that meteorttei are of 
terrentrlal origin Tbe dimppearance of tbe Boagostav 
Iilande Is described BIr Norman Loekyer, the well 
known English astronmner has mads a special etudy 
of the aatroDoraical value of anoleat templee. The 
result of hie resoarcbes Is presented in an artlcla 
entlUed "Tbe Uaea and Datea of Ancient Templee." 


Robert Hoe, lenlor member of tbe welt-known firm 
of R. Hoe A Oe, printlng-prees manufootarere, of New 
Torn olty, died la London on September >2nd, at the 
■ge of seventy Ur Hoe waa tor yean tbe bead and 
front of the axtanslve business founded by Robert Hoe 
In 1802 His devotion to the enormous entarprise with 
wbleh hla name was oonnected, was exhlbltsd not mily 
In on adminlatrativo capacity, but also la tho sag- 
gaatlon of many tanprovements In priatlag pnaoea; 
Hto Invention of tho rotary multi-oolor and haK-ton^, 
web preaiia. now fonnd In avefy newspaper and Job 
printing pUnt, Is perhaps hla moat important oon- 
trlbotlon to tha printing art Ur Hoa wm the aathdi| 
of eeveml hooka, moot of them deaUag with printlngl^ 
Among them la a history of tha daveloim^ of the 
printing proM from the time of OntowjM down to h 
tbe ptow nt dar _^ 

The railway from the Ptneu to the Taririto j&onthJ 
(141 mllee) may be’said to be praeUdUly tompleted; 
the (ecUon fnafi Bralo to terlMa ^vtog Man opened 
to treffle slnoa October lest and .tralna new rna (h 
twelve hours freak Athess to Tefieeh The eoaltrto 
tbn of (be flnel eeotlen of 2| milao to the ti 

In an advanced eteto. There remalna, then, uTorder 
to rUeiM Ofoeot frdm tho Isoletlon whlcA eha la Om 
bet of Iforapean Btatsa to aufer, hat 70 mllee hstwesn 
tbe frentler and tha naareat station on the Oftnmeft 
ranwaF oyetaou Thera appem no indleatioa, hem- ' 
ever, to ear dtapo^tten on the pert to toe , 

gavtoemeiit to foetttato the etagtraetom tolte 
torn UnA gad R will M towtoto b l e tt the 
CttoMmdto dil tVirkey otmitoMe. toy,qpBiDM 





'>1^ IvpmaiuiU of oittUng n_ 

71m Oobento AiooctatioD at Amorico bai oondnctod 
^ Tkloablo Mrtw of wtpoiUnnta Mid diatiitnitw Iti 
flndlagi tTM of ebario In a puHloopIrttod mMincr, 
mt tlM roniu oUainod are larfolr nenUTo. 

Some mepantlona are found to be eflecUee under 
oertala oondlttona, but none bftherto baa been found 
to be equallr rellaUe wUb all mUtnree and under all 


The need and raqolrainenta of ettemal palqt for 
ernerete. If only to rounteract the rarlablo poroeltr 
which cannot be avoided unleea the peraonal equation 
In concrete mlzins la eliminated la ao well put In a 
paper read before the recent convention ot the Araerl 
can Societjr for Teatlns Vaterlala. br Mr a D White, 
that we quote a part ot it by permlaalon 

“Unlaaa extreme care la exerclaed in the preparation 
mixing and workmanahlp of concrete for eoiid or re> 
Intorced work which la not alwaya oommerLtally poaal- 
hie tbe reaultant concrete la uot Impermeable or at 
Isaat not nnltormly Impermeable to water or mulature. 
Where perfect materlala have been need with perfect 
workmanehlp we bare another dillloully, another 
pioblm to eolve Concrete la a non-conductor ot heat 
It la, natutally, a cold blooded animal The dlKercnca 
In temperatnm between the concrete wall and the at 
nioephera (the warmer the day the greater the dllter- 
ence la temperature) cauaea a condeniation of molw 
tore on the aurface TTila la annoying and a delrl 
mont to health In living and oIBce roome a loea at 
room or loea by damage In atoremoma and ware- 
bouaea, an objection in any bnlldlng, no matter what 
lit nature or purpoee 

"Wollow concrete blocke. tllea brick etc have varl 
cue defecte They ere not only porona but capillary 
poaltlve, and thua abaorh molature from S to 10 per 
'I rent ot their own weight Due to rain and snow walla 
built of these materlala become water-soaked, and re- 
Ihaln aoalied (or varying lengths of time During cer 
tain aeaaona of the year and especially In aome aer- 
tluna of our country they remain soaked for monlha. 

‘The fact that dry walla are eeoentlal to health and 
comfort la generally known and ao well appreciated 
that the queetlon of dampneoe hae been a reetralnlng 
agent to a much larger and more extensive use of ion 
ciete by the building trades of this amt other coun 
trlaa 

The tendency to stain the frequence of otnoroa 
retire, end illSerenre In color due to difference In me 
terlale and to intermlaelona In concrete are defects of 
a lets ssrlona naturs 

"A drawback that Includes concrete In all forms 
la the ualnTHlny, unattractive color Replace our 
biilldlnge of marble ot terra cotta, of granite of wood 
hnndaoroely decorated, with buildings of concrete, and 
note tbe contraat Tbe dirty grey of ordloary cement 
or concrete hecomea monolonoua to tbe obeerrar even 
where there la bat a oprinkllng of concrete among 
building! of more pleoalng construitlon 

‘7( to the atrength rbeapneoa, durability, and Are- 
rMistIng pnvertlee of i-oncrete can be added Imper 
meablllty to molatnre and decoration we will have a 
bnlldlng material oi naarly perfect as the world baa 
ever leen, and this within the meana of every builder 

‘‘In reeognKlon of tbU fact, varloua conoenw and 
fndtvldiials bavo placed on the market and recommend 
oa a aolntloa to tbe protdwn, varloua treatmoota and 

"Pin the aako of convenience, I will divide tbeae 
luto (our clOMoa lu my Inveotlgatlon of the various 
treatmants and materials Included In these cloaeea, I 
have endeavored to bo unprejudiced, and to give to 
each Ita trna worth and full vuluh. 


N LtqUtO on FOWOCOED 
in ITS raurAusiios 
"Thin la a help In that It leasens and retards, In a 
), tbe mototniwabeorblng tendency of concrete. 
In the dealred attainment tor the following 



nt doen not deoemtaw 

‘‘Tbp tnoNM* in Talno jf not proportionate with 
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ir wJn nbaorb certain vairlnK qnnn- 
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palHtoito and inderead by moat ahio reaaareh ohantota. 
Tor the aehe of hrovlty, 1 have taeluded la my paper 
but three ot thaoo treatueuu 
"(a) Hydrocblorto or murtathvacM wash. 

"(h) A waah constating of a selntlon of aloe sul¬ 
phate and water 

"(e) A woah oonalating of ammonium carbonate 
and watar 

“From a chemical standpoint murtatlc acid, no 
matter In what atrength nor what the character of 
the concrete, to not only naelusa as a remedy, but 
detrimental In Ita action Master paintera who have 
endeavored to pnt It In practice have discovered tp 
their sorrow a confirmation or a demonstration of the 
chemical theory 

"Theory favon and practical teals conflrm as the 
beet adapted to the purpose, the tonner of the two lab 
ter methods'' 

The author praceade to glvo tho chemical rnai lions 
of these various washes with tbe com rate Ingredlente, 
and shows In a convincing manner the reaconi why 
they (all in their desired objeit He adds 

The treatment with zinc eulphate or anunonlum 
ciirbonate, even though su«-ceas(nl does not offer a 
solution to the problem because a llnseed-oll pelnt Is 
iinsulted for either exterior or Interior pslntlng of 
concrete The glosa robe the surface of the appear¬ 
ance of Slone or mssonit LInoeed oil boa wslsr-ab- 
Borblng and lacks water resisting properties, ft can 
not be applied over a damp or wet anrface which 
means that following a rainstorm or rainy season s 
painter must wait weeha and perhapi months before 
he can commence work on or romplete a contract 
already begun 

“III cm/suJMH I tqi'iu coAriton 
‘Certain of theoe may be of some value or service 
III retarding motslurs absorption snd eOoreecenie 
hut they are all alike found larking lu tbe following 
respei to 

‘ They aerve to empbssixe any detects In or differ 
enie In color of concrete construction 

‘ They Imparl to concrete a soggy water-soaked ap- 
pcarsuM 

They do not render Impemrahle to inoislnre for 
any length ot time 
"They do not decorate * 

Under hIs foorth beading Mr White summarltes 
(lelnta for conrrelo with tho proitkal mnrluslon that 
there are none which fulAII all the requirements of a 
severe list which he gives. Tbe principal of ibcsv are 
that It must be applicable to a wet surfHce ami al 
the same ttmc waterproof when eel It must be appit 
cable to tbe com rote without previous treatment ot tho 
lotter durablo wonomksi and pleasing to tbe eye 
must act as a bond between (-omrete and a plaster 
coat and reroutn bard In the presence of water In 
addition lo posseiwtiig all the qunllAratlons of ordi 
nsry psini such as working wsll under tbe brush All 
Ing voids ai d leveling up Irregularities ot surfai e 
Although Mr White did not say In his inper that 
ho know of any satlsfai lory paint we have reason to 
bellevs that ho has been Instrumental lu the produc 
tinn of one, or at least that It has boen developed 
vpith a special view to (ulAIIIng the requirements out 
I'ned In bis paper 

We have recently seen tests, snd tbe results of 
Icng-continned tests of a paint called Cemeuthlde 
whli b eeema to (ulAII all the exacting conditions above 


At a cement blork taitory In Newark, N J a part 
of the procoss constats ot tbs curing of tbs newly 
made blocks by subjecting them to ateoiu for thirty 
sU hours, accelerating their eetllng snd providing a 
much mors constant and nnitom supply uf moisture 
to tbe cement than con be obtained by spraying 
For this purpose two curing rooms are used, each 
of which to opened to be emptied and reAlled on niter 
nets days, the steam being turned off In tbe morning 
and oh again at nigbL The steam Is thereforo con 
tlnuonsly applied to tbe Interior of the walls for 
hours out of every 4g The rooms themselves are 
built of concrete blocks, and were formerly constantly 
Buturated with moisture It was evident from tho 
outside which room wss Ailed with steam from a thin 
Aim of motatura trickling down the exterior of tho 
walla, which hod to be drained away Six months ago 
the (nterior was painted with two coate of CJement 
bide and now there to no evidence ot molstare on tho 
outsldo of the walta, while the Interior has a smooth 
Aard surAtee differing little from that of weH-Anlsbed 
conent except In its pleasant color 
Blockt made ns Identically as poesible from one 
hatch pf eoncrote have been tested under varying con¬ 
ditions, one pleln end the other painted The un 
pslnted Mock was found to vary In weight with tbe 
water, atnorhlng it according to tbe amount present 
In the atmoapbere or from tbe ground, while the 
weight of the painted bloek varied not at all Blocks 
painted ht a variety of pleasing colon have been left 
expoaed to sun, rain, and wind for months wltboot 
bslng anparaiUy affSoted Com rate painted with this 
Ptotothd Wmi * ptoitor coat bettor tbad natural coa- 


Crete, both concrete and plaster adbering to tha paint 
more Armly than they do to each oiber It baa avaa 
been shown that tbe rtoe of molature by caplUgrtty In 
monolithic conprete oet In molet ground to itoppad by 
n coat of Ceraentblde between the top ot the unde^ 
ground concrete and the maionry or other coocrete 
continuation upward of the wall The paint has a 
dull Anlsh not unlike the concrete Itself, but smoother 
and of any color desired, and appears to remain bsrd 
snd to praserve the surface of the concrete Indeff- 
nitely One cannot Imagine a more severe test In any 
ordinary building than that Imposed at tbe block fac¬ 
tory above mentioned and It would seem that this 
paint should have wldrapread posslbllltlm when It to 
iu'Aclently Introduced on the market. 



Tradition asserts that the Arst to sacrlAce himself 
to tbe problem of A) Ing was Wang Tu a Chinese 
mandarin of about 2 000 years B C who having bad 
conatructed a pair ot large parallel and horlrxinlal 
kites seated himself In a chair fixed between them 
whilo forty-seven atleudants each with a candle Ig 
nlted (orty«even nx-kets placed beneath the appaN 
atus But the rochet under tbe chair exploded burnt 
the mandarin and so siigered the Kmperor that he 
ordered a severe paddling for Wang 
Then there la left In stone a partial acroiint ot ex¬ 
periments by Mau U an Assyrian prteat who attempted 
to Ay from the temple of Baal The next victims of 
aviation whom we And are certain rrlmlnals whoM 
arms and legs tho ant lent Leucadlaon annually Atted 
with wings of various design and who were then 
hurled fnim the Rock of Happhos Leap " a boat await 
Ing thim In the sen below to give them liberty should 
they succeed In solving the problem 
The Aral falallty ot tbe kind In our era seems to 
have been a Rooian who ilurlng tho relgu of Nero at 
tempted to fly high In the air over the Bternal City 
During the Dork Ages one Dante while trying to fly 
with a pair of wings at Terouse fell upon the top 
of 8t Mary s t'hunh and broke bis leg The Prior of 
Tongland (n 1110 before the Court of Stirling donned 
feathered wings and leaping from a tnwer of the 
(BBlIe fell Into the "roydding’ (dniigbllll Allard a 
light rope performer was crippled by a tall while try 
Ing to fly before I-oula the (Irand al Paris shout IMO 
Thua far all such nccldenta were results of attempted 
aviation for tbe balloon wss not Invented until 17M 
vhen this new vehicle of tho air met with an aicldent 
In Pblladutpbla during sonic experlmonta by Rltten 
hoiiae and Hopkins who after spudliig U)i dogs snd 
■ Bts In a cage carried by a captive hunch of 47 hydro¬ 
gen bftlloons persuaded James WIbmx a carpenter to 
trust himself In the cage After floating over the city 
he fonnd hiraaelf drifting toward the (khnylklll River 
and becoming terrlfled lest he ahnulil drarend Into It, 
punctured some of the balloons Coming to earth 
with a thump be broke bla wrist 
The next vlitlms, Pllatre dr Rosier and M Romaln 
Mt out from Boulogne in t78G In a car supported by a 
Ore balloon uiiderneeth a hydrogen lielloon wllh which 
i-ompoimd arrangenienl they ex|SM-ted to cross the Eng 
Itsb cnuiniiel In n quarter hour wben at a height ot 
3 000 feet the apparatus took Are and tbe scattered 
fragments were found upon the seashore along with 
the awfully mangled bodies of the aeronauts. Naxt 
Ollvarl ascending from Orleans, In November, 1802, 
slso met death by his balloon catching Are 

In April 1808 M Mosment asi-ended at Uale wav¬ 
ing a Aag dsi-oratrd with the Imperial eagls ot Franca 
end tbe assembled spectators sboutofl with delight He 
dropped an animal altathed to a parachute and It 
larao safely to the gruund later a murmur of horror 
rolled over the crowd which learned that In one nf the 
dltcbes outside tho city M Mosment had been found 
llfelees and covered with blood The some day tbe 
balloon came down t-eienty milee sway 

In July four years later the corpse of Hlttorff after 
his balloon had isught Ore was found stiff snd raid 
upon the roof of a bouse outside Mannheim Shortly 
afterward Count Krancols ^Sambecrari tried, like Ros¬ 
ier snd Rninain to i-omblne the Are and gas balloon 
but after adding flame to powder be crashed down 
from the heavens fals body charred and miilllated 
being picked up near Boulogns 
Mme Sophie Blanchard widow of a Krenih aeronaut 
mode an ascent July 181A In the presence of a vast 
crowd from tho Tivoli Qarden Paris, aeltlng off Are- 
works as she rose Suddenly a great floah was seen 
above her basket and the crowd thinking this tu be 
a part of the display, shouted 'Brayo' But ths 
flames were seen to spread and tho balloon to come 
down Her baaket eaiight against the proje< ticui of a 
roof and spilled her out upon the pavement where she 
was picked up desd 

Tbe flrit mllltsry martyr wsa TJeut Harris of the 
British navy who In May 1824 while studying ths 
strategic value of balloona attaclisd to warships was 
dashed to earth and killed by the breaking of a vsUe 
In hto balloon And In Beptember of tho same y- ir 
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HAT utrooomlral problem has 
been eo mucb before the pub¬ 
lic during the peat month ee 
tbli Hew can a man deter 
mine when he In at the north 
pole? 

Aa many Inromplete or ml» 
leading ntpiwerB have come to 


An obeoTver Blending at the eaitba north pole would 
liavo the celnatlal pole (not tlio pole Mtar which la 
114 deg dIaUnt) In hli zenith The Htars during the 
long night Mould appear to circle round the aky 
from left to right alwaya nt the name altitude above 
(he horizon (he aun to 1 Irolu almllarly, rUIng alowly 
from the horizon to Ita maximum altitude of Z 3 t 4 deg 
between Man fa and June, and alnklng again until Ita 
d.Bappoarance In Beptomber Tho change In the aun a 
altitude from day to day (which equnla ihnt In ita 
declination) la an (irately known, and ran lie taken 
from a aninl) and eairily portable (abb 

hor an nlH>er\pr near but not at the pole, (he celea- 


pole lay - by one degroe 
(or every un naulbal mllea 
of dlalanro The atari- 
or (he aun afler albiauiue 
la made for Ita (liiiiigc of 
dwllnailon—would etlll 
appear lo drtle round tho 
heavena but would be 
luweat when iliio north-— 
I e, towanl the pole—and 
blgbeat when due aouth 


Scfoittpo 

pnwUcally IndwaodaM of Uw rt^WtHia eemeUg^i, 
and alae of any arfwtf* tt ttg tf aaan t . 

If the condlUoas ohMrmttlon watt M «oq4 mi tg- 
gardf tmnpentora ud eeafoM M I«*ar latUMait an 
oboervar of modaraU eapaclty. with portable Inatru* 
nienta (aegtant, artiflolal borlaan, and ebroBometar) 
bhonid be able from two dayi^ ofaMreatlow to find 
both bli poaltlon and rata of drift w^th aa uiioor- 
talnty of only a few hundred feat Coder the aqtaal 
conditlona at the north pole, everything would depend 
on the eaperleniM and Mill of the obaarver, but in 
any caee, he could flx hie poaltlon with an error which 
would be qnlte Imparocptlhle on even the largeabecale 
uiapa of the polar teglena. 

Our map ohowa the aspect of the evening Milae and 
fcbowB, too, at a glance how dull the aonthem and 
eastern aklee would be ware not Mare and Batnm 
there to brighten them 

The moat prominent conatellatton there la Pegaaua. 
which Ilea high up south and east of the lantth It 
may be Inelantly recognised by the Orest Siiuaie— 
nbout 16 dog on a aide, compoaed of eacond-inafnl- 
tude atara, and atauding decidedly alono—which la ona 
of the principal landmarka of tho shy for the hOfInneT. 
aa It hM no oonnterpait In the hMVMn, On* M Ita 



tho MgM UiaeKMlr 

^M^hae MihiadtilliMt otnie aodfoit- in Wi r hajl t . 
rtme, Awwria^ and n»m. >^no.ooeiwd <tt tlioMi 
howonr, now ooptalw the neHirfld ifmn, «i* »k' 
taht tho twi WlUlut but otm ooMplowwi i«t»rtk 
which both (hr ovtohhio tar attrh withla a tang dl» 
thaao. 

TiMi Uae er atan maalng to tha loft from ^egaaoe, 
<»agliiitl«g at tba nort.haaat eomar of tha great agaaM) 
eoBtalaa tho principal atara of Andromoda. Abova tho 
mlddlo ono of tho throat near the aaeond of two amall 
atan, la tha Groat Nobula, tho brighteot In tho hoov 
ena. aoaoaralBg whoaa conatOlUtlon and tha probloma 
which It BtUI proaeata, we apoke a tew montha agtt 

Belew thia la tha Inconsplonona but andent groap 
of Triangulum, and tba amgUar and brighter ono of 
Arlaa. The Pleladaa are rlatbla north of mat, and 
Aldehoran la Juat rWng 

Auriga In tha aorthaaat la a Uttla higher np Above 
it. la tho MUky Way, wa coma la suaoaaaloa to Pop- 
aeua. OoaalopeU, and Oepbauai then paatlng tho aapp 
Itb, to Organa, AquUa, and BaglttBriua (luat aottlag) 
OphPHlinB had Borpena are mao dtaappeoring, duo 
woaL A Uttla to tho right la the Northern Crown, 
with tba ’keretone" of 
Hercnlea above It. and tho 
fltaelbiua Vega atUI high¬ 
er The Great Bear swrlnga 
low on the northern horl 
■on. and the Uttla Boar, 
enfolded by the Dragon, 
la higher np 

rug rrjtaKTS 
Marrury la evening atar 
nntll the 12th, when ha 
paaaea on thU aide of the 
aun and becomea a morn 
Ing atar He reochea hla 
greateet elongation WNt 



altitude would equal twice 
the oboorvere diatance 
from the pole Por latl 
tndea up tu 80 dig or 
more (that le more lliaii 
live or elz hundrtal iiillea 
from tho pole) ihia ihange 
111 aUltnde la very run 
epIiuuiM end olieervotlona 


1 



whlih dlrmllon the pole 
really was To make 
quite aura It would he 
noceeaary tn obeerve the 
Buo a altitude at Intervale 
during the day and also 
Ita rompaoi bearing | The 
rompaaa of course wblib 
point! toward the earlba 
magnetic pole 2(HKl mllea 
away woulp be aa good a 
guide there na here but 



finding the geographUal 
pok)) It would then be 

neceaoary to march toward that compaea bearing In 
whhh the Hun had the loweet altitude (lorrecled of 
loiirae tor (liHugca In declination) The dlataure to 
Die pole In oea mllea would be half the dlBerence of 
the greateat and leant altitude In mlnulea of arc, ao 
tliat It would Dien be easy to advance to the rigbt 
epot—In tbcury at lesit’ 

This dlaiuiudiin tailtly sHumee that tbe obeerver 
Is on firm laud On the drifting polar Ice the change 
In bli poaltlon during the day would complicate mat 
Urn. But liv making obaervatlona for a aerond day 
the aniniiiil nnd dlrmllon of tho drift could be detei^ 
mined for the min a altitude tellll corrected for 
(hangee of dcilinnilun) would be grealer In the dlrec- 
t<nii of Die drift nnd lean in the oppoeito dlrmtlon 
Dinn on Dm prcilona dat by I he amount of the drift 
The ezplorer would then have all tba Information 
noceaMry for hla piirpooe 

One other point may be mentioned Tha ana’s nitl 
tude mnal of roiiree nlwnya be cerrected for refrartlon 
tn the uBual wav But since the aun’t altitude ts 
pracDcBlIy the aaino nil day long fhe refraction will 
ho constant toxcept ihangns due lo weather coudi 
tlons which would piohabh ho tery smstl) The ob¬ 
server a position and ilrltl whlih am dotormlned from 
d^reuces of the observed nititudes will thSrsfora bs 


MIGHT SKY: SKPTKMMBR AND ODTOBKR 

four (ornera now belongs to Andromeda, but It was mi 
ores grooped with tbe other three and erldencs of this op 
BtlU remains, for tba letter Dolts, which It hors os 


raembar of tho conatullatlon, t 


the list of tbe stars of Pegnsus Tbs mst of tba con 
Btellstlon, astandlng woatwsrd from the Great Square, 
contains soma rmnsrhsbla donhla stars (obsarTSbls 
only with great telascdpas) hut nothing to detain us. 


shout which data he rlsas 
a lltUe before 6 A H, and 
Is easily vlalblo bafora day 
break being allnatod In 
Virgo a few dsgrees above 
the bright star Spina, 
which however Is not ss 
bright SB he Is 
Venus Is evening star, 
and Is very bright, but 
not very conspicuous be¬ 
cause she Is so far south. 
During the month she 
psaeoa from Lihrs through 
Scorpio Into Bagtttarlns. 
and at Its end she Is 21 
deg south of the celestial 
equator In one latitude 


F H but for oburvert tn 
tbe soulhem hemisphere 
she rans'lns In sight thrss 
hours longer, and la re- 
msrksbly prominent 
Mars Is on tbe borders 
ol' Aquarius and Pisces, 
IM,T rising before sunset,’^ and 

Oetu. visible almost tha whole 

night He movM weab 
ward among tha atara, atar 
Blower and alowar, untIt- 

RD ODTOBKR W 

the eastward ainih, 
which will taka him Over 
SB, but It was more than a wbede round of the zodlse before aootlMr 
trldenca of thIa opposition 

ilch It hors aa Jupiter la morning star In Virgo, rising about ( 16 
r lacking from A M. on the lit and d 40 on tbs 2 lat, that Is, about 


an hour earlier tbag Bdenmty at tha time tba lytap is 
beataesn > (l| 

Saturn la In ^ppoaltloii on the 16th, and la well oV 
wrvahl# all thrpn^ the moUth. me wings are by this 


winged eleed of cloaaic mythidagy Any actual resem Pnsida k In duadinitufa.,<agt of Mm sgu, ,<m tha 
blance would Indeed be dMcnU to trace. lOfri, and eauth af % Y, lit MaBbpe, )u ahuoat the 

Tbe western edge of the nquare contlDued far south- tmPOSlfo quarter of t^ tjtr, I* id qOhdwilinu, west Of 

ward points out Urn laolaied bright atar Tomalhaut th*siih ah the Uth, gad oitnaair Mte meridian ht 

The remaining atan of tbe Soothem Plah, thoa^ too • jI, 

hint lo be shown on the map, s’* easily vlalbla ou a vau Httur 

clear night, forming a hnrlioDtal Ilna Just below tha TWiUoeti ta MhMtttua «h tha ItMi, gad idntlisil oA 
bright one oafh^^itth. fifrd U dohltdiMM 

The equally lonely atar tome distance soot of AiiAal- MIS' dlh, 'JhsMr «d tna ISMt, Hereurj igh ihlbUtt, 
haut la Bela Cett The rest of the ootsteliatlon «irt- t^ t^shfr^ tha Mid 

Iowa this to tha oaatward. First oomea a' quadrilalc ddlik 4 ig M^^thpeklnc), gnd-IMutn, qh Mh itUh 
rral of which the soothermnost atar r U qim of our ^ 

nMmat nelghbora Then cornea tbe itotdBla varlaMe plypiM iMMidftf fte frtt W|t AAHtmlviti 

Mira-also not for from ua in space, end ao'h hHKhb- 'WUBUIMh. the .hehtfM-’’ 

cning up and vMbla to the nahad ayn. and laatly a dgitt Rh* YlR, ^ ^ ' 

aroup, oaly tfas brlRitept two of wWeh uRwar ba 




bd 4lccharged tnd the rear nndi ef the hoea B and C 
are of eurh form na to enter and cloee (beM openlngn 
when they are forced bark tu the poaltlon ehown to tbe 
lllnatratlon When tbe boee are moved forward the 
dampeni above referred to are opened by mpana of 
wardly-praJe<tlnR bladee on the hoea d'and 0 Yhe 
bottom pUte of the forward aabpan la alao provided 
with a diaoharce opening, which la Intermittently 
opened apd cloaed an the hoo A paaaea over It The 
Bteam pipe K leads np to a thiWway valve, located 
at the boiler head in a convenient poaltlon for opera¬ 
tion by either the engineer or tbe llrenian, who may 
by this means reciprocate tbe hoea In the aahpan, and 
thna cause tlia diacharge of tbe aahee. The Inventor 
of this Improved locomotive aahpan la Mr Jamas 8 
Downing of 186 Cooper Street Atlanta, Ga. 

unTAXT urtm sHinAou 

Tbb ordinary rafuie receptaclni used In public plarea 
are merely open cans in whirb garbage oaheo, or 
other waste msteiial Is plaued Tha fact that these 
ranrare open la a serious objection, because It permits 
the breeding of germs which may be Infeetloua Pur 
thermore, it la a temptation to throw lighted matches 
er elgar or cigarette atnmpa Into the can, and set Ore 
to the eenteata. To obviate these dllllrultlue, a new 
type of refnse receptacle boa recently been devised 
Which is Illustrated In the sceompanylng engraving 
tt Is ae arranged that the opening through which the 
retuoa la Inirodnced automatically cloaea, and In addi 
tlon to this, the can la provided with a receiver for 
diainfeoting material which will keep the conlenta In 
as nearly a sanlUry oendltlon aa possible Pig. 1 


hinged to the eitrsmltiea of l 
la bant over tha hinged ends of the wings and acts aa «*”»* '»•' ™" 

a atop to prevaut them from being opened too far In /'”• 

application the clip d Is paaawl endwise over Ibe bound I" M Indl.aled In Fig 4 Here 

edge of the book, and the wlnge are sllgbOy separated B ere formed with th.caded sleeve. P 

to admit the book between the» n—w i. P’ubh 0 are adapted lo be arrowed Into tbe 

to tbe desired point, moving 
their hinges, and then the rod 
tube, to the position ahown 
ovsr the open book, am* — 
poaltlon aa Indicated by i 
two portions of the book are r 
and tbe book may be ronveiil 
by grasping the clip A which 
hinges of tbe wlnge are euffli 
In any poeltlon In which tbej 
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ns* and a pnca far avafy Haml, arary 
PmpaM and araiy Packatbook 


No other Fountain Pen, at ANY 
price, has ALL these 12 features. 
Few have even one of them. 
Yet the Onoto COSTS YOU 
NO MORE than the old-fashioned 
fhmmr-besmearing leaky Dropper- 
Filkrs or the new-fangM imiu’ac- 
tical Rubber Sack and Pump- 
Riling kindo! 

SapI,Hrud(wil)aOa<>ta ONOTO-yov Guide aad air 
,Th I » aH wt «k Aad it • Quraalee 
IftU wa B^pdloaik B a r aus t Sea ®ij . i ^ .t i-j 

■ eack am FIIEE Oaota Seaia Pada 

Leek far the ward ONOTO far •‘Brwiaa’' or -Firo 
kdoMyaabar it ennan ea Handrad” fWaMaiaar 
iba IhbiI ei arwy fwi i fenmtalocal dnier 

ONOTO PEN CO., 281 Brw4w.7,NewTork 
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WUBUPHIA, THX SILAWAU UTXB, A» 
JOHir riTOK. 


The wMeopread lolereiil In ibe enrir blatory ol iba 
•teanibokt whidv liui bauu arouud by the preaent 
■pletidici tribute to the work of Robert Fulton on the 
Hudann Rlvor, baa iierved to bring Into public noth a 
aeverii) too-loiig uegleeted Inventora, prominent among 
whom la John Kltch Wllb the exception of a anull 
craft ahlrb he tried on (he old Collect Pond lu thia 
city, the whole of the experimental work of Ihia worthy 
man waa dono In Philadelphia and on the Delaware 
River 

We era free to eonfeaa that although we have al 
waya aaaoelatod the name of Pitch with the develop¬ 
ment of the eleamboat. It wee not until we began to 
make a more tborongh aearcb of the history of the 
early Inventora that we reallxed how Important a part 
John Pitch bad played In that period, bow mcritorloue 
waa hla work, and how practical the degree of eucceaa 
which he attained 

It baa been freely admitted that the preaent featlval 
commemoratea merely the Inauguration of aucceaafnl 
ttenmboBt navigallon on the Hudeon River, and that 
the queatlon aa to who produced the firit practical 
paueengercerrylhg ateamboat la atlll an open one 
Therefore wo auggeat. In view of the fB<'t that dur¬ 
ing three montha of the aommer and autumn of 
the year 1700 John Pitch waa operallug a paaaengar 
carrying ateamboat on the Delaware, wbhb sailed ac¬ 
cording to a Oxed schedule and waa advertlaed In 
tha dally papera ot that day that It la Incumbent on 
the city ot Philadelphia to do Juatlce to the memory of 
Ite too-long neglectod <ltlaen 

The utory of hla life aud hla horolc struggle to de¬ 
sign a tucceaaful eleamboat aa aritten by hla own 
band repoaea at preaent In the Philadelphia Library 
to whoee care it waa committed by FlUb abortly be¬ 
fore hlf tragic death Thia unique autobiography con- 
aiata of flve old rlphorlng hooka, dog-eared and thumb- 
worn whoae flve hundred pag«a, raveml with the 
eburm (erlitio writing of the author conlalu aeveral 
drawings abowtng the varloua atepe by which be de- 
Acloited tbe Jet condenser which played so Important 
0 part In driving bla amceaafnl panaenger steamboat 
of 1700 Regarding the crltlclam that hla method of 
propulsion by means of a sat of reciprocating peddles, 
arranged In a frame at tbe stern of tbe boat, was 
ciiinl<criiome and awkward wa would point out that, 
before oiakliig use of vertical paddles, Fitch Invest] 
gated tha i-otatlng paddle wheel and rejected It on the 
ground that miiih of the power of tbe engine was 
ueeleaely expended because of the obliquity of the 
paddles In entering and leaving tbe water, the water 
being altematoly forced down and thrown up, with 
a proportionate losa of propulsive eflldency On tbe 
other hand argues Kite h paddles can bs made to enter 
and leave the wati r In an approximately vertical po¬ 
sition and practlcully llie whole of the power can bs 
used to good egeit Now In thia Plteh showed hla 
rngliioerlng good aenao and It was not until over 
half a centur} later that the featherhif paddle whed 
wai Introduced In this type tbe floats are hinged 
at the outer onds of radial arms from a shaft, and by 
ineana of aa eccentric to which each float la also atr 
toebed lliev are made to enter and leave the water in 
an approximately perpcndicniar poaltlon, a condition 
which John Pitch secured by bU clnroay hnt eSectlTS 
reciprocating paddle arrangement That It waa et 
flclcat la abowa by tbe fact that Jie atulned on a 
measnred mile as teotlfled to by several witnesses 
of hlah standing in the community a spaed of eight 
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nlles an hour, and that ha lU hla'hoot malarlr 
between Phlladelfdiu, Trtntoa, sad ifjiy pdtatM at 
an avaraga apaad of skvan tnllaa an boor This, ha It 
remambered, waa from two to tbraa mllas better than 
the best tpeod of the 'CUrmont" seme tarentp yean 
later 

Tha ultimata ftllhra of John Fitch was dna to a lack 
of Influential haqktng and to a combination of unfor¬ 
tunate occldaota. During the winter following hl« 
ancreaafiil season ti ITM he was engaged in the ood- 
struction of a larger and more powerful vomI called 
tha ‘Perseverance," which, unfortunately, waa torn 
adrift aud wrecked during a beovy otorm on the Dela¬ 
ware River klUh nnderatood full woM the toIdo and 
algnlfli ance of hla work and ha also reaHsad that It ha 
failed it waa not becuuse of any idlwrant iailarlss In 
hla plana but merely tor bah of tnftuenoa and the 
neceaaary flnanclal support PtUCiilly propbotlo Is the 
following aentaneo from tha diary ot this dlaappolntw, 
Inventor, who orldanUy foreoaw ah that Urns bis early 
death ‘The day will come when some mere powerful 
man will get fame and rlcbaa from my Invention, 
but nobody will belleva that poor John Fitch can do 
liny thing worthy ot atleotion" Tha remains of Fitch 
lie in an unmarked grave The scene ot bis labors 
la to-day barren of monument or memorial to bear 
tribute to hie remarkable work. 

We commend these facta to the conaldaratlon ot the 
cltlxena of Philadelphia and those towns along tha 
Delawara River which ware the soens ot hla early 
labora and triumphant bnt shortlived sueoesa, In the 
liopa that they may see their way to honor the memory 
nod perpetuate the work ot Fitch by eome euch aer- 
vlcea and permanent memorials as have marked the 
preaent Hudson Pulton Celebration 

PAuarnrs an tnu na euavAL ukual 
ooniThiid. 

The origin ot tha cnltlvatlon of ceroala has seemed 
lost In the night ot time At the beginning of the 
tleloiicAl period, the culture ot wheat bad extended 
tbroughout the am lent world It waa prnctlaad In 
rgypt 4,1100 years before tbe Cbriitlan era, and wheat 
la ana of the flve plants included In tha annual towing 
ceremony which the Cbtneoo Emperor Chlnnung In 
etttuted 2,000 yean before that era. Wheat and barley 
have also been found, in considerable quantities. In tbe 
pelollttca or lake dwetitngi erected on plies In pre¬ 
historic times. 

Ten years ago the problem of tbs origin of cereal 
culture WM deemed Inaoluble, for botanlats thought 
that wheat would never be found growing wild In any 
imn of the world fluboequently, however, much light 
baa been thrown on the queatlon by tbe theoretical 
views of Koerulcke, who has reorganixed tha claaslfloa- 
tlon of cultivated vartutloa of wheat, and eepeolally by 
the dfllgsnt historical resoarebas of Aaronoohn 

Among tbo apectmeaa of wild barley (ffordeum tpon- 
ioneum) collected in 1866 by Kotaeby, at the foot of 
Mount Hermon near Dsmaaous, waa found a alnglo 
example of a different grain, tbe fmportanne of which 
was Ignored at the time Soornlcke (Rwerved tbie 
plant In 18TS, bnt devoted lltUa attention to it onUI 
1880 when ho deaortbed It under the name TrUintm 
talgora ■ var dtcoccoldc* Ho regarded it as the par¬ 
ent of our cultivated varieties of wheat, and his opin 
ton was adopted by Asebenon and BchwelDtnrtli. But 
this theory was founded on a single plant, which might 
well have been a plant of rnltlvated wheat accidentally 
mixed with the wild barley, for two other botanists had 
failed to And additional spectmena In tha same locality 
Aaronaoho was equally unanecesaful In 1904. when ha 
went to Mount Harmon In quest of the plant but In 
lOtN be found the rfftleum dtroccoldei growing abnn- 
dantly and In a great variety of forms on Mount Hor- 
mon up to an aHttude of 6,000 feet, aud at ether 
points In Syria and PalesUna It abonld be noted that 
wheat le not cultivated In either of UieM oountiiea 

The plant la always found aasocUted with wild bar¬ 
ley end gralni of wheat and barley have always been 
found together In lohe dwetlings and Bgyptlan ruins, 
ae that our ancestors appear to have cuHlvsted tbs 
mixture of barley and wheat with which nature pro¬ 
vided them The Araha have imly one name tor the 
two wild grains. 

In 1907 AaroueAn found a few ryo pUnta in Syria 
ft If generally tqilpoMd that rya la a festive qd anropa 
and la, and alwaya has been, unknown In the Qrtont 
In 1908 Asronaohn found wild barley In tba valley Of 
the Dead Sea. an^ wHd wheat (rHMcas»,d4oocco4des) 
oaaoclated with wUd harlay on tho siopas of Mount 
Moab and Mount Oalnad, th tbo valley ot the Jordan, 
and on tbe plateau of Ss Sail, felwaya growing in tbin 
Mil, parched by tho Mn. tn ororlcoo of Itmsotono and 
basalt rooks. 

B0KMB9WI IVSdB-BBS* ttB. 

As a result of aa enortmmit which haa been eom 
ducted near Pboenla, Arlsima, It haa bhsa found that 
sngarheet seed can bo jpv*n aiicaoMliy 4n that owr 
tion of tho couhtey. osd bsttor sUR, that M dan bo 
grown In a slng^ yqpr. In Artaona It’is Chsteuary to 
plant sugar-beet seed thO Mtar nart of NpVHrtsiv bgs- 


in ^ 

mm isi#- ' 

(h* >toto hMUor A drop « asgft ^ |olli«aur 
mn >ntr tahto" sudir bOato* tot m. df" 
iha sMatry, om of the bioaniai oWs. and SdW thsto 
la with too winter ahniials. U ssepns too oavlM Of 
a year in uw production of Mod. totd wlH gtodfl^f #>»■ 
pUtr Uw phooess, 

Naarly seven millloa pounds of sogarhoet dsod hro 
used la too United Btetes every year At preosat tha 
bulk ot this Onpply comes from Uermaay, and cofett 
the Amerloan grower about ten oonts a poond. The 
Uerman method ot prodaotng sugar beat aaad Is ratom 
complleatod. When tho beau ara dug la too toll a 
number et too beet spselinenB, averaging In alia from 
SO to 14 onaccs, are selseted for "mothors." A oom- 
ple tekan from each ot tbeoa mothors Is aaslyssd for 
sugar OMtsnL In some cases tha density and portly 
ot tho juloa are alio detennlnod. 

Thoas motbsn are dlvldod into grades, according 
to sugar content, and atorod 1« silos during too win¬ 
ter Those that fall to corns up to the required stand 
ard are discarded In the eprlug these motlwr beeta 
ara set out and epltlvated car^^ From Utem too 
seed of commerce Ma produoad. By thaeO painstaking 
methods ths sugar-producing ahlltty ot the beets la 
kept up to Its prsosnt high standard and ovan In- 
cresaad from year to year 

Recently beet soed haa been grown to a limited ^ 
tent in the United Btatoa In Utah and Washington 
This home-grown seed has ehown greater yielding 
ability than tbe seed Iram Oonnafey The beets from 
homa^wn seed have brttor quality and higher vl 
tallty, and seem better adapted to Amerlcsn con 
dlUons. Owing to the dlflknilty of prodnctlon, bow 
ever, beet-eoed growing tn Washington and Utah haa 
not spread very rapidly 

With more favorable cllmatle conditions prsvallink 
In Arixona, eapeolally the abamice of severe winter 
weatoer and the drynees at barveat time. It may bo 
posBlble to make beet-ieed growing aa Important In¬ 
dustry there Of course, since the beets srs not dug 
ID the tall, they taunot bo selaoted as carsfnily as Is 
done In Germany Whether the quality ot the product 
can bo kept up by other methods of action remains 
to bo proven Perhaps some method ot breeding like 
that which Is giving sneb good results In tho corn 
Bsldi ot tho Mlsalralppl Volley may he adapted to 
sugar beets Tbs United Btateo DetNurtment ot Agrt 
culture bus been asked to Investigate the matter The 
resnlte of this Investigation will be awaited wlto much 
Interest by the people of the sngar-heet growing dis¬ 
tricts. 


TH> KAinmi XABZBT. 

Platinum Is likely to bs raised In price, according 
to tho msBsurea which tbo Ruanlon producers sro uk- 
Ing. About 06 per cent of all tbe platinum in the 
world comes from the mines at NIjnl TaguU and tbe 
neighborhood Tbe mines are new operated by 
Ungllsh, German, Frenih, and Russian companies but 
there Is now s movement In fluHla to keep tbe 
platinum productlou In tbe bends of a naUvh company 
or a Btato enterprlie to as to have Russia benellt by 
tbe platloum production instead of foreigners. Lost 
spring tbe aide of the minister ot commerca and In¬ 
dustry, M O Konovoloff, presided at a meeting of tbe 
platinum producer*, and the assembly came to tha 
toUowlag decision In principle, namely, that all the 
platinum extracted In Russia should be turued ow 
to a Btoto sotabllsbment, which would deliver It to a 
commIsaloD i barged wlto too sals of tha same and to 
be cempoaed of seven members, a delegate of tbe leeeer 
msnufheturers, one from the mean and four from tbe 
leading producers who handle more than 800 polinds 
annually, also a govarnment detegate. This eommls- 
Sion win vakO a reckoning before toe end of the Bwal 
yiar, and wfll pnbUab the least price ootobllsbed for 
tho foIlowlDg yetr For too lint yew toe prleo will 
be (1,000 roubles the pound (9710 per pound) for 8S 
par cent ptattpum Upon too pf^ucto wbldi ore 
turned oTsr to the Btato eeUbUehmenta there will be 
oHowed an advance of 80 per cent of the value, at a 
6 per cent Intereet, It will be torWddea to expert 
(Tuda plaUnum. and toe rettnlng moot be done la 
Bosola. ‘nie dehtiltei la not aa yet legallatd, hut It 
tesy ha done in too fbtun, end It le eapooud that the 
prito of ptattouBi Will bo oooordlngly retold 

' A Topeft oh too roriotanee ot rivets U presented by 
M. Ob, Fsstoont to toe BttHatln de to SoelOW dTOnoeito 
agenaaL It to potated oat that tbo reototaaoS ot rtW 
eted ptotoi to toatlOal foroeaoh shoeha should bo homo 
as muoh so posslhto by ths adhOsloB of tho iRMos. pad 
as Htne 0* poteflhto by ehsaring of the rtvefa t)|W- 


BtmMhrdtoliir (ha hsade ot riveto had of rogtdafJhg 
tbe tooktoonm tekperataro dwlor toa prdocgl M heah 
tag. w od hot te daotroy ttoi aUfe«a omlttltoV t^O 
rlteh Tba laoraaeed efMoac^ by tVe 

oatlonof eoattevad preevMra ftarlBg 

atotlOBed. 
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Kptf nljif Uk tM mm ynm w* to M auM lupir 

IM *«» Ttwr wU te*« a Iratth of MO 

ijj«t m omMmi no OMt a totu iMtMKpovM or iojmo 
MNtoiaMWOM aa« twttfa U4aM ytMo la pfMO «f 
■iOHittlMielivurMbrtM*'- 
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Mr^ ir « PMtaaMr toto. mM aath# 

O^iftnriilml vMit flrlag tMfon tk* teprvvof 

---— aOBMiff and otkar Btcalwn of tha royal family at 

ifMoMa. Oo tOia oecaa laa aoeordiaff to oabU ro- 
iwk Oa taaohad a halgbt of 176 matara (061 taat) 
TWa to Otar SO toot talM*r than li 


iMWtiQ to UM tote at a traaoattoUlo laoord toaokor 
toM It to thaiatora i«aUf)mi« to taan that <M Oiiaard 
- Oiqr hOffo anaa«aO to aeaopt MOO^ la Otttia- 
of the laontmaea oo tha raooatly tamad 


)lar thoroogUy ao to data to t 


) mdttor of a 
itbaflntaaa 
Modof Ukne 

a to gnll^fac to note that 
pad# hoato vbloh are ha(n« 
toakfac, oa trial apaada wbloh ara traotly to a a aeaa 
Of too ooBtraet raqalramaot Tha noaaar ' bollt hy 
too Both Iron Worka reoautly mode bataraaa M and 
IS kaofa on trial oad now a itotar vaaotl too 
•teito* hollt hy WiUtom Onap * Bono haa mode 
MkiiatoOB trial BoeanOaof thalr torga dtoptaoMnoitt 
of TOO tpna toaoo hlsh apaoda oo trial moan fflooh 


boato vhldi haaa aaror appmaohad-to araraia day hy 
day aaryfoa too raoerd made an toatr trial trlpa 
At too aaaal depot at Horton Harvay too Nor- 


to ooMaailiin with Barltoa ariatloo waak Uabart 
I tO to a m made amiia esoanaiit and atarUtog fllfhta la- 
eaa t i y Oa the ttto altlmo ha node a SOmtouU flight 
aboaa Totopalhator flald Tlia flight waa tanntoatad 
baagaat of haavy rain. Two daya lalar ha made too 
flight up to data whan to 14 mtontaa ha 


aiathal, where toe artatlon maatlng waa hetog con 
dnatad. Tha flight waa made at a hal^ of abont SOO 
teat, too dlataiioa of UH mlUa plua two clreulla of tlw 
1M4 (tl milaa) upon hla arrlTOl being ooTorad in 


t la taking ptara In a raoent lat¬ 
ter to tha Norwagian oonaol at flan Fraarlaro Capt 
Ammidaaa atotaa toat ha axpaota to laaTa San Tran 
(fMo nan Jana far toe Storing Saa where ha will 
altow hla Taaaal to be troran into the loa and ba carrlad 
hy way of tbe Pale toward toe nortoam part at Oraan 
toad The ‘Tram" la abont toraa tlmaa toa aloa of tha 
Ofon now la too Oaldan Ctota Park San Ftaneiaco 
In whito hmondaan reoantlr made hla fomona north 

Motlaa waa raoantly glTn to too Treoanry Depart 
ttOBt at WuhlngioB by too Pmnaylrnnla Railroad 
Qompany that it p r opaaaa to oparata lia tralna Into 
too new ataUm oo the flrat day or Dacambar In too 
gnat tarmlnal hatwaon Baranto and Ughth Ato- 
nnea and llat and SSrd Btraats toart ara atotaot 
mUaa at trark toelndtog twaaty-ana ata ndhi g atatlona 
Two tonnala eoniMot the atatlon wtth Now Jtraay and 
tear arlto lioag loland Started in ttoi work haa baan 
aanrlad on oonUtanonaly ortr nlnca and when the 
achama u fnUy 
MOJMOAOOl 

I vfll ba runambarad toat at too opantog of too 


pBgat Sonnd With the ramplatlon of too new HU> 
waahaa.. (tolaaga * Bi planl ananakm too Katotan 
aaaa at Way OapartoMat wUI head their aSorta to 
btlagtog too nav trneh tote mah htt^alBaa oonditlon 
go Id permit of too rmmtog at hlghapaed throagh 
aaptoom froDi Cblaago to too aaaot The Mllwankaa 
giiiingari aapaat that neat q vtog they will ba to a 
pdaRton to atop a Sd-haav otoadata fram Chleaga to 
Bagltla. Thto, aonplaa with too llhaor aairlaa from 
Htw Terfc to C lOto i ft “ " * 


ttonaeoiant thgt Mr (Mafgh ' . ^ 

m(fhl MatrtlM, agd Mt toka Mhedlptoe hoTo danrlaad 


tndMfflitfto BmtBo abgtom. The. apoamlty tor 
»ptog too iimamMaifl gpaad of too tmbtoa to too aea- 

gMti Wf bato dfrNMi to tola pfOUam. Ha 
' ipto**^batotBm»iaPm^T«M<BtooDa 
jMHtoit. bat to to* pmm bg an la 
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B a atd ii tba exhibition of Ourtiaaa SO-botoa-powar bi 
plana to Wanamakaito aUwa In New York laat waak 
anotoar of Uiaaa matotoaa fitted with n SO-hom- 
pawar d^yUndar motor was exhibited at tba aarooaatlo 
■bow to lladlaoa Banara Oarden Tbara wata alio 
two otter ■imllar Wplanai but ana of which was fitted 
with a motor bawavar and had made a toart flight 
The Braanlar b qpilto biplane raaambled both the 
Wright and the Cortlm It had too twin Tartlcal 
roddan of toe tonnar and toe ainglawortace horlxonfal 
rudder of too latter C b A Wittnrman axhihitad a 
■trong waUbnllt bi^au glider that attnutad ton 
oldanhla attmtlon Sararal otber glldera ware toown 
an wail aa nomarona nodela, lamples of balloon and 
aaroplana rtotb aoroplana parte etc 
Ok Oc tob er lit, at too Berlin aviation meeting 
Bangler with a Tallin biplane made an axcallent en 
diunnea flight in whito be remained aloft J bonra li 
mlantaa and SO aaoonda. Making 68 oiroatte of the 
ftald, ha covartd an oArUl meaiared dlatuca of 130 
kUamaten (80% qllea) at aa average apeed of 80 
milaa aa hour Probably ho actually covered aver 
00 miles to via* of too many tuma. Ihe flight was 
only tarmlnatad because of e«proaiblng dMkneaa 
Wblte Rougler a ofllclal record does nut bant barman ■ 
It U eocaaraglng aa toowing that a laaoKna motor can 
ba made to run tor a long time on an aaroplane as 
weQ aa on an automObIte The eama day barman 
flew 1 hour and 32 minutes covering 88% kllmnaters 
(51 U miles) at an average speed of 8111 miles an 
hour Baron da < aten flew 18 8 mliM in 81 minates 
Just sftsv wa hod gone to press wllb our laat laoue. 
ubich oontalnad on srtula upon aeronautic accidents 
tos worst dtoaatsr of modern times occurred In b ranee 
Owing to too breaking of a propeller blade (which 
waa protected clear Uiroogh the balloon envolDpe) tbe 
new military dirigible ROpublique was almoet to 
•tently deflated raueing It to fail to the ground from 
a height of 609 feet Tba four olfleera who formed Iba 
craw ware all killed almoat Inetantly Tbla disaitler 
glvea a atrong argument in favor of tbf rigid frame 
campartment dirigible of Count /eppelln which It 
will be reraembsied auroewfally went through a tint 
Ulat acildant a tew weeks ago In tbla comectlon it 
Is IntoreatlDg to note that Wilbir K Kimball lad on 
azhibitloa at the preliminary oeronaullc show last 
waak In Madlaon Square Oarden New \oik a model 
of a non rigid dirl^ble wbirh bad a ring of small 
prapallers completely surrounding It He argues that 
mnoll lifflit wood propellers aa bs run at high spsed 
witoaiit danger of braakaga, while a greater thrust 
par h eraa p ower la aloo attalnsbla 
Ovtag to rainy and windy weather toe aaroplane 
fllghta of Wilbur Wrltol and Glean Curtiss from 
aaveraaite Island np toe Hudson Rtvsr to Orani s 
Taab aOd bark did act taka piace last wsto as m bed 
sled. Dp to Bsturday noon too only fllghta tost bsd 
been Bafle vara a short balfmlla jnmp by CurUw 
akortly after 7 A. if laat Wsdaasday and toraa pru 
by Wflbar Wright toe same day Two of 
at 8 88 and to 18 A M and -vers 
of B mtaotaa If aaeonte and 8 mlautea 18 seroada 
dmtian fagpoBtlvdy Tbay ware made in a strong 
VMtertr vtod of about 90 milaa an boor velocity Tha 
flnt one Oonalatad of too dreliag several ilmos of tbs 
Ifllakd top naehlna flytog most of tbe time at a 
haUW of M Mat abaea toe water Tba lacond flight 
far after rircltog Gov 
Wright flaw over to 
Bollpai Wand ad araead Bartooldl a famoua Statue 
afl Ubotfr Altay mtotog all bis grant records to 
PTaaflo It vte Mrttoalsily flUtog toat WUbur Wright, 
putflle flight In Amertca. abould pay 
' gIR to bar stater republic These 
two fllghte as waU m too third one of B mlnutea 41 
oaiiaada doraMan, which was mode at 6 86 P M to 
VhM Vafl, IfoMtotag aa even stronger broere gave 
on iSSKM ItoaBtetiatom of Wrlgbta oMIlty to fly 
teSMtoaSTML U la pniteUe that as aaoQ as a rea- 
cnhB flap aaOkus te wW mate a record flight 






BCIENCC, 

The Ballad Btatea Dapartmant at Agr|ou)tnrt M 
to e sa t iga ttog the vartoua matooda of prsoerviag oggs, 
far too purpose of datoimtoliig which method la moat 
afltaUoua oad works least Injury to toe eggs It haa 
baan dlseovsrsd that tbe amount of molatnra In too 
air snironadtog the egg is an important factor to tgg 
prmtmtUoa for which leason the Department la eon 
dnettag experiments to devise a means for regulating 
the amount of air aupplled to egga kept in caM 
atoraga 


OoL KoalaA Mongolian expedition oqulppad by tba 
Ruaaian Geographical Society has returned after 
twenty months of exploration In tho region of tha 
Andoa Mountain range In llbet Tha chief discovery 
made was of too anrlent city of Kbarakboto tailed ^ 
tba Chineaa Blansin wbich tbe Manchuriaaa destroyed 
more than 800 yesrs ago The explorers found a great 
quantity of relka uMd In Buddha worahlp a metal 
figure of Buddha perfectly preserved and perfectly 
preaerved manuscripts on canvas and allk in the OhI 
1 car Manchurian and nbetsn languagca 


P. Mia has discovered that the domestic cat poa 
sessM a peculiar organ of sense consisting of a few 
long and stiff bristles or teelera which spring from a 
region of the sUn liihly fumlohad alto nerves to tbs 
vicinity of the wrist Joint of the fore leg These or 
gana callsd carpal vibrissa bod prsvloiisly been 
found in nnmerons anlraalt including rodents eden 
tala, carnivora the lower quodrumana anl ffpiw 
They are found ihleflv In animals which hold their 
food with their furepawH or wbl b rawl and climb 
Tbns they are santlig In tie ungulate with toe ex 
caption of Hpr j anl alai in the apes and monkeya 
uhloh posaeaa In theli fli geia an i palms murb more 
delicate tactile and irchenslle organs It is ramark 
eble that they are also wantli g In the dog In which 
snlmsl Frits has soighl then In vain 
Hm Aoa d s mi e des Sciences recently awarded a num 
her of prirea foi ■ lentlflo work In mschanlrs M 
Lecomn profesmi at the Polytec bnl (Villege received 
tba Montyon prise $110 M da Bparre the Poncelat 
prise 8100 M Boulanger the Bolleau prlxe of 1800 
It astroncaiy the I alande prire of flog was awarded 
to M Borolly of Marseilles For navigation tba 
grand prire of tbe marine |l 800 was dividsd among 
Messrs Colin Jeame Msrbec Doyfeie Lecooq Tlsoot 
and Fromaget Tbe Plnmey prita of f800 was awarded 
tc Hesars Rontler and Caralp In mineralogy and gaol 
agy too Raulin prire of $80 was given to M Laou 
Bertrand and tha UabbA prUe of $300 to 0 Rolland 
Prof Mercadler of the Polytechnic College racelved tbe 
Pienon Perrin prlie of flO 000 Tho Deleaae geologiral 
prtw of yjgo waa awarded to Prof Qlangaaod of Olar 
moat In medicine a number of prlreo ware awarded 
among which was the sum of $800 given by the scad 
emy itself to Dr Hsffkine for his work on vaccination 
for cholera and bubonic peel I he aesdemr also dls 
tributed the second snnultv of f Ok) con It g fiwm tbe 
Bemaparti fund nmong I lift rent wtrheiH In the vl 
PI tifle field 


A letter has been recehel at Haivard I ullage Ob 
lervBlory from Piof O' r Comsiotl Director of the 
Itssbbnm Obeervitiry giving the fnllising finding 
(phemorls of Hnlley B omet lirtvel l> him 

Peilhellnr Pbm g April 18th 
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Tbe above ephemerli is derived fioni that cf 
Holetachek Aatio Noth 4S80 by Interpolating lbs time 
of psrlhellon passage so as to soRsty observations 
mods by Bumfaam sod Bamsrd BspUmber luth an I 
Beptambsr 17th respectively 
A letter has been received at tola obaarvatory fr m 
Prof B B Froat director of toe Terksa 01 iHi\atn y 
■tottog that Holley s comet waa obaarved via mll> by 
Prof B A Barnard on BeptamlMr 24 d 20 h S3 m 
81 ■ O M 1 in 
App R. A f h 18 m 66 78 ■ 

App Dqc +l"deg Bm 1L8 ■ 

Comet tollowcMl comp star 0 m 19 08 a bv R I re t 

Comet north of romp star 0 m 38 4 a by 9 dire t 

Tba eomparlaon ater was Berlin AG 2182 
Tba comet waa considerably brighter than on (he 
ITto estimated aa 16th mag meaanred diameter 11 h 
indeflalta eondanaatlon ataipat amounting to v small 
analetts no daflnlta boundary ” 



Sci^ntlllc Am«rlcafi 


iiiunthB Bdvoral (levIceB havs 
< liiK moving pIcturcB In tbelr 
il out upon the name IlneB 
ilisadvantago—the color ren 


aa a color distortion and a cnida ruproductlon of hr varloiia aiparlmonta In the field of ehromo-phth 
ature The extent of the deflection of the light rays tography, but which the original Inventor abandoned 
1 paeslng through the tranaparent thickneaa of the for the foregoing reaaona. 

Inas disk varied conalderably and In the reaultant By continuing his experiments Ur PrleaeKlreene 
kture occurred an undue predominance of one or was enabled to overcome all the Incidental dlflloultles 
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Vlg. 4 -Front view of slereoHihninio-elnematograph pro- Fig S.-A three-qnarter view of the atereo-ehromo-elneniatoirrapb, 
Jcctor, Bhonlng how the tnin lenses are alternately ahowlng the aieehaaism for earrylng the endloes 

exposed by the shutter color band. 

Iliinry i Ineinatographlc picture) be* uitiutAe khowdri aeraon or enaama colob mjiB or two uiNna Beneltlxed films promlBCB to Improvf 


ponding with cxpwwu oy 

the sire of the ordliinry i Ineinatographic picture) be* 
Ing exposed tlimiigh one <if the three color flitera 
In milking Iho HUhHiqiieiil projection the colored disk 
a OH ngiilii retolviil In miii h a manner that tlie Hume 
relntlniiHlilii of pliliin to lOlor Alter that prevailed 
during till exposure of the negntlve was repeated 
The riiye of light lOiiHeiiuenlly passed through the 
himk iiiil shite Aim and IbonLC through the lolor 111 
ter The reHUltanl pliturc was projeiled In accord 
alien sllli the sell known phenomenon of visual per 
slslinie produilug the Impression of a complete three* 
lulor liiiHge 

lliu dumonstmtlan aroused lonslderable Interest 
hut the inventor soon reallred that suih a systsm 
po<WHHcd one wrloiis disadvantage Tho gloss disk 
hud inieHsiirlly In he of a lerlaln thli kness—from 
oni sixiicnfh to oin tsoittli of an Ini h—so that there 
ssH II iirlulii diplh of Irnnepun iil glass through 
which the light riiys lind to |iubh lieforu or after reach 




paratus. H o 
abandonsd the 
revolving 
glass disk and 
resorted to a 
prlam placed 
In front of the 
lens This 
yielded a 
much more 
sat Istaotory 
result but WBS 


patented a n 
entirely new 
system, which 
together with 
many other 
Important Im 
provementa he 
has effected in 


with the ap* 
paratus itself 
(both camera 

. . and projector) 

the stercMihromiMdneniatoffniph, 

I for earrylng the endloM prepare 

tion of the 

sensitised films promises to Improvn ibromo-photog 
raphy 

Through the courtesy of the Inventor the writer 
wss afforded an opportunity of exoinlulng the appor 
atus and tho whole proieea of taking and projecting 
Aims by this new system for tbs Biiik'iTinc AuEUcag 
while the accompanying lllnstratliiiis, siwclally taken 
for these pages serve to show the camera and Its 
method of oiwrollon At the time of writing some 
twenty films hud been ssiursil ilepkllng varying 
Hienes In natural life from Intldents In busy streets 
to studios of Inseits and growing flowers Not only 
are the color effi>ctB obtained, hut they are stereo* 
scoplcally projedod The effect produced upon the 
screen Is preclsoly the same os that obtained with 
ordinary stereoscopic photographs when observed 
through the band Instrument devised by Oliver Wen 
dell Holmos. ^ 

With this apparatus mo4ver, a i ontlnuons pictnra 
Is obtained, which Is not the lusw In the ordinary 
niaihina In the latter Instance os is well known the 
(Continued on pope JIO) 
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IMirtinh lb* iwBlnl atNUI ot Ui* TlBdlMt W* Iwllt to » 
helcht of W4 fuet iibove Itasir towd^ou. TImn 
lalLtir ura rarried down to a dopth ot 40 toot (or tbo 
plrr lylni on tlie left bank, wklch makoa the total 
holaht of the atone work to be S44 (eeL Kor the 
foundation on the other bank tbo deyth ia aomewbat 
aniBller maklnc the total bel^t ot the pillar to be SIS 
(net The biidce ta ooaatmcted for alngle tiaofc 
standard gaxe, and la bnllt of a rectangular oroaa 
sntloD conalating of two main aide lattice truaisa 31 
feet deep, which are apacad 28 feet between oenton. 
Upon the top are laid the floor beama which aenre to 
support the stringers, and upon thoaa rest the ralla of 
the track The sway brarlng la spared at Intemtla 
of 48 fuet In order to allow for expansion and cofr 
traction, the structure la fixed at one of the abutments' 
only while upon the two main plllara and the other 
abutment It Is mounted upon a movable support of the 
usual kind. 

In constructing the bridge It was not found possible 
to use the method which constats In building the spans 
on the ground bark of the site and then driving them 
forward luto plai e seeing that thero was not the avail 
able space for carrying thla out Another method, 
therefore, had to be employed, and It conalatod In the 
use of a Biaffoldliig which la mounted under the aide 
spans. The bridge was built from the abutments to the 
end of the scaffolding and from thla point It was bnllt 
across on the overhanging prlnrlple until It reached 
the main piers, falsework being used below the llrat 
half of the span One of the chararterlatlr feoturea 
of the work la the enxtlng of the bridge In the over¬ 
hanging portions in order to carry thla out there 
was used a ragollke traveler, which ran along upon 
the outside and surrounding the truss It traveled 
upon rails which ware laid upon the top of the truss 
and upon the two sets ot rollers. Measured from the 
flooring and from the bock end of the cage the first 
roller lies at IS feet and the second at 40 feet distance, 
representing the end point of the truss, bnt the fore 
part of the cage projected ont from the llnlabed end 
of the tmsa with at overhang of 33 feet On the<lnelde 
ot the truss there was a corresponding structure built 
of timber Upon It were three working plstfonna, ar¬ 
ranged to give acceae to tho different heights. Sup¬ 
plied (nun tbs Inner timber structore and aloe from 
the enter cage them wers banging platforma which 
were let down by pnlleye, for the workmen who oper¬ 
ated the compressed air riveters These latter were 
bung down at the level of the plalforms by traveling 
carriages, whicb ran npon upper ralli at (he lop of the 
cage. On the top was also mounted a large traveling 
erecting crane designed to take the beams and ether 
material (rem the bock md and bring It forward to the 
working point In this way the work advanced at the 
average rate of 3 feet per day The tmesee were thna 
brought forward to the main triers st each side They 
were built forward In the same way to form the middle 
span 'Whan the halveu of the middle span mot they 
deflected below the normal position, and It was neces¬ 
sary to lift them to tbeir true level The operation 
«os carried ont by raising tbe trusses off tbu piers by 
liydrsnllr Jocks, and at the eome time lowering them 
ai the abutments, thus tilting up tbe spans os a 
whole and allowing the ends to match at the ipiddig. 
Upon the piers where the weight was 1 ^00 tons, thsrs 
were used for the lifting four hydraulic Jocks of 300 
tons each. The hose of the jacks restad upon a set of 
rollars, so ss lo give the needed movements. A small 
8-tOB hydraulic Jack gave the lateral movumants which 
were required In thla way the two trusses wars 
raised and brought Into ixactly ths proper position at 
the meeting point When thla was dona tbe chords 
wore Joined by leniporary bolts at first, so as to com- 
pisto the truss from end to end. making a eontlnuoua 
slmotnre Thu bridge waa then raised at the abut-i 
menta and Anally lowered Into pUos npon ths pHIara, 
BO as to bring It to its normal posttkm. 


Serssaa-Amerleaa Fauwt Vnsty, 

The Auierlian Association of Commerce and Trade 
In Berlin Issues the following annonneement prepared 
by Henry Sihmldu on the effect of tbe new patent 
treaty between this country and Germany 
Tbe new patent trculy between the United Statw 
and Germany which went Into effect on Angnet 1, 
plocea American oUlrens on a deoidedly better tooting 
In regard to the utlllxatlon ot potent protootlDn In 
Germany as It frece them from the obligation to work 
their patented Inventiona In aermkhy within three 
yean from the granting of tbe German patent Here¬ 
tofore any failure to comply with this working obli¬ 
gation wonld III the isse of an action tor revocation 
cf the patent being hrhtight agalnat the patentee le- 
nH In the lees to him of hla German patent 
Kills Is no longer to be the ckss with the Osrmaa 
pntSBts of United States ottlxens, as the nsw treflty 
'pfflyfflss that the working of a pglsat In ths tsrritery 
of one of tho eontracting partlw shall bs coiudderoff 
as eqnivniant to Ita working la ths territory of ths 
ethsr party Hence an Araartiimi clHsen who works 
hlfl Vhttsd States potent In ths HhItM ffutss will no 


tonvM hs requifsd to iln 
patent In Gsmmiiy In gcMr nvajUl ^ gff .We 
mea patent In ones of an aettoa 1 


The qnsstlon ee to wljefher the pro^ktoaa of the 
treaty are to twfit olne (o axtttitiff Genask pktaala 
In rs^rd to whtoh the thras-yaar taut allowed tor 
working already expired betoto the date on whhflL (ho 
treaty went Into atbet. la not dooldod yet, bat many 
l>eraone aro ot tho opinion that ovoa euoh patsata win 
now he entitled to the beaafltg of the treaty, provided 
that no action tor rovocatlon woe aetually entsrod 
prior to that dotei At any rata, h may bo aaenmod 
that. In addition to all Oenaan patents applied tor 
attar that date, aach older patente In regard to whtoh 
tho throo-yenr term extends beyond that date win 
enjoy the bensflU ot the treety. 

rhls new treaty, aholUditng. as It doea. a oondltioB 
ot affairs that has been felt aa a bardehip by Amarloaa 
inventors, will no doubt Induce many American In 
ventora to apply for German patents In casas In which 
they would otharwlsa have sbstolned from so doing. 


tnnfertltoMlir 
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1 and hoam ovotmte## 



SOsetHetty and Tegetottoa ta Mar BsglaM 

Blaotrooulture Is on old subject, npon which opteions 
are stlU at varlanoa Some Investlgatoie have dsO- 
nltoly rojoctod the hypotjisats that vagetsUon la affsotad 
Icy atmospheric elactiiolty On the other hand. Prof 
Lematroem of the University ot Helslngfote. Finland 
vigorously snstalns this theory and addnoes experi¬ 
mental evidence in Its anpport Leflustroem aeeerta 
that when plaaU cnttlvated In the polar reglona esesps 
daatmctlon by noLtumal frosts, they grow tor more 
rapidly and Inxurlantly than ptonta growlag ia milder 
climates. Rye, barley, and oats, eopectally, yield 
very large crops. In spite ot primitive methods ot cnl 
tlvatlon with wooden plows end herrowa The’ffrowth 
ot plants depends not only on the tratlltty of the soli, 
but also on tbe snpply ot heat, light, and mnleture In 
the polar reglona the snpply of heat Is very small 
The rapid growth of plants In these regions has hither¬ 
to been attrlbutod to the oootlnnons daylight ot two or 
three months In summer, but this explenatlon muat 
bo abandoned, stnoe It faes bean proved that, even In 
thoee months, less hMt and light are rsoelved ftma 
the sun In the polar regtons than at the latitnde ot 60 
degrees, tcemstroem ftnda several reasons for believing 
that thi eanse of rapid growth In tbe Arctic le to be 
found In the electrical enrrenU which flow between 
tbe earth and the atmoaphere and prodnee tbe phanom- 
ena of the anron borealis The pointed leavaa of 
conifers and the harba of eara of grain facllltata the 
transmlselon of theee currente through those plants, 
snd this function supplies a reason tor the eXlstonoe ot 
tbsse pecnltarltleB. 

From a study of the eonrantrle annual layere of 
growth ot conifers growing la various Istltudss, be¬ 
tween the 60th and 67th parallela, Lemstroem flnds 
that tbe thlckneie of tbe annual layer varies aooord- 
lug to a debnlto law, showing maxima and minima 
which Indicate a period of ten or olevon yean, coin¬ 
ciding with tne period ot sun spots snd anroras. The 
differences, furtbermorav are greater In tbo great llrs 
within tbe Arctio circle, at 67 degrees north latitude, 
tban In trees growing further eonth Thu appears to 
Indicate that the atmospheric oIw.lrlclty of the polar 
regions exerts s benefleta! effect npon vegetation 

Lemstroem has also made expertmeoU on tbe effect 
of electricity, produeed by a Holts machine^ nptm bar 
ley, wheat, and rye, growing In pots ud to the open 
ground The results ot th«w experlmsnts appear to 
him to give support to his theory ot tho tovorable 
Influenea of electricity npon the growth of plaatoc— 


_1 St Louis In 1904-1 n 

ot the wnier, nonoliad beta employed to the eahtota 
Stated oattl Idal year, Ip May end Jtoy^ 1661^ (pdr 
h rteatwta det wnw Unnohed from mritaU; Ifetai, 
wMh ■paottl precdotlou to Rmlt the ttole tolff tO^ 
matoed to the air and eo prevent them feem dtSItoC 
out to sea With the upper waaterly wind. TtnO M 
tbe registering Inetnunents have bssn returned to the 
Blue HIU Obeervetory wltb good reoorda The Sret 
Instniment sent up on May tth wan not tomto tor 
ten monthe and the reoord, fonatos the gnhitot ot 
the preeent arUde, Is vary I 


to 17,700 meten, or 11 miles. This to 680 HMtoto 
higbw then the hlgheto escanaton from St Lokto 
whleh, by a ooinoldenOe, waa alee the Snt me to be 
made there. Op May 7tb a general atom, prevnfled, 
so that the balloon, trayaling from tho aaet, wan floon 
lost to the dond and its ^spbaequent drift eoidd pot 
be tellowarf, but tbe reenitapt eouree wps 60 toOee 
trpm the southwaat. as determined by the iri«» when 
the hmtmmeot Ml two hours leter At the gmaA 
the temperature was A6 deg. Cl, and tills dinrsneiil 
as the balloon roae to the baee of tbe dond., whtoh 
Itsdt waa eoaeidermbly warmer thna the npdar 
lying dr. Above the akmd tbe t em perature c ent te ad d 
to fail with Inereadng rapidity sp to a helflhi ot 
13A00 meten (nearly eight mllw) Where the latol- 
mum of —64A deg. 0 was regto ter ed. Hem the great 
warm stratum was tatared and penetrated farther 
than ever before In this country, agtody, to tho hoight 
of 17.700 meten. when the tanpMptan ww 6 
dag. a An Increase ot 10 dag osoprred, however, to 
tlie flrpt 3,000 meters, tor above 16,600 m eto rti neerijr 


of Telsserenc de Sort tluit wfaat he calls the *PtMto- 
iVherW* to composed of a lower tovartlug layer with 
toothermal oondltliflM above extending to aa mdoiown 
bdghL In an escsnslon laat NovstnlMr In BUglum 
tbe rdaUvaly warn stratum wm toopd to axtead ftna 
13 oqo meten to the enormona height ot »,OOQ meton, 
or 18 milea, when Uien we* etfll no tadtoUtoB od 
Ita dlmlnutloiL—A. Lnwrenoe Hotoh to BetoSito 


Tbe opening ertlda of the onrmt Sorrunmn, No. 
1761, dtoouesaa In a most totenstlng manner the ento 
eon metbed ot dnklng tbe Detroit River tnaiieL Ha- 
cdlent Uloatmtloiie acoompany tbe ertlda ‘Ttattato* 
reg or FtoUanm Flattag" to the title ot 

matloa. The oompartooa of (he phonograph and pbota- 
gnirii by Dr R. Drtragger in na article entraed "The 
.Anniytto lye and (ha Synthetic Bar” inurtrtodi the 
contralto betwomt the pansei of slgbt and heOrtoS Our 
tmpresatoa of thO oPfvem, as the arttoli pototo oW, 
would bo oarfeuato 'dtSermit U the fanottons qf then 
two aenaaa wore IgtoPduuiged. eo that tho ear WOaM 
perform tho work of Bsmysto end tbe sy* the work A 
ayntheeU Thomed |r, lUlbh dton tap e the diHvenit 
pracUoee of tItattItnaOB. He pMsto out that to the 
Add of IthnatonttoB ptaettoe to aiveral thouMsd yenn 
old, while theoiT ft duly bsglantag to he dOvdWped- 
He stvee etoa hdM fMdgtoUeab ta to prSpi^ Rtntol- 
netlone tor vnrtopn of Iptafiftp, A^Mbpi d er 
tome recent p r aiito to Kto ths SftMep «f e toW jlplM riiil 
aitreSta ft ptana fti. ts MnMr wnahoB^^tlto 
gen of etmotahtofe oH wiIbU/ ta atopguilkd ‘A telh 
phone eyetem tor fehtog hr dossrfltod. f, MtlhfAlMi Of , 
the Parle D b to f tot^ J WnH p M the oufttof of fttolnr . 
evototton md 


'When Tinea end trees an trataed to atpnitoni oa 
tbe south side of e wall, the north toon ft 

uaaally wasted, althongb It can be used tor the onitl- 
vntim ot varieUeo ot appleo, pean, and cherrloi which 
an hardy and net subject to rot If a transperaat 
wall could be used, plants growing on both aldos of 
it wonld receive tbe baoeSt of the enn'i nya. Smne 
eapertmonte bevo been made with glaae wplft. Count 
de Cbotoeul recently pubUahed the raealls of such an 
expsrimeat, with pbotographi ahowlag haarlly fruited 
pear trsM on both sides of tho transparent wall Tbo 
wan, whtoh to about 00 tod long and 4% toot high, 
ww emoted In ItoL Sach side ot It was planted with 
16 peta trees of the variety DoysMw tPhtotr (Wtotor 
Do^), giving a will am of 333 winare fMt to 6adi 
tree. In 1M7 the trees on the sooth dde beta 164 
penn, wdgliliig 61 poundn, and the. trees os Ihk worth 
sldo bore 109 peon, weightak 77 pnoads. AH the 
peon ware ot very Sne appaunnoe and wHhont bltai- 
toh. end the pearl (Mto thy north Mde u 
than (hi efhata 

la the mtwry Ot CtaSa at Fito to a gftta k 
which to lurttoaiited hgr hortooatel gto« taebto i 
plaated wfth’tha itoBM ntifttto Of patahto. 
pern on ewft eldn. tlifpe tosnl tota ffto 
tog to 1607. waff hoto •tUi pfedhM omnUpinh 

Mit rtnwftm h> toStoytadSta t 

ajdta of Oft wtril to nod tdry grefl496 tM H 
reftooto Mto hsta ltaS.4i tHfMm 4 
n ft 6 towto *iM,wtotot»nnrfl^tae^tatownltoy^ 

a taffh ivhtoh pMB Stowwii )^stota AtaO^ 
to to ti t tf. OntaHto i n y. 0^ gtortatask .fdpy w 
ifton u ft-ahoai(1ie dnrtiif tte toto « 
sunitit Ur to iM!«. shs e to ft nntol y. wsifto.f 
hytostav^to s«ibt 
oniitoF'tii dtoiliitmi whtok mtostott ta v 






likely the mar* 
H L. FLota 



i J H i t m e iT. mr nm wu by « graniLi^ ■nata 

l^ji*-^ «!■ to opBtlntM-mr Tgattlnc. Jttat m 1 

irittlBC I MfroUbkr-VjrftVor. t thought Ot latnk- 
tMuf. «|M. tjoak a oak# «( lUlft aotp rod mad« a 
Idilt ifOktl!. ro< ipt«id it oa aomo ahooU 
rgiy^iAioii s uit la tho hrUbt light under my 
tew 1 glM> d om ed the top at tho lamp around the 


pr iifo M ipod uaaaue Ah 1 waa reading your 
at the time l thought n might he noetal to yon, 
on her* you hare it U L, Xunmuca. 

Otar (formerly Perry), N 1C. 


«o the BdMof' of the Sornmno Arumcro 
I recrat that you have puUlabed the oM fablo of the 
Pipe rod the (fomet Kindly oorreot It la the name 
a brnth. (Her) R S SrAunuo, 8 J 

(Aleago, BL 

In an artlola publlahed In Popular Aatronomy lait 
Oetoher, William F Rlgge ronaldere thla aab]ect He 
writta 

“at e a am a that no artlola can he written on Halley a 
roBlet without bringing In tha oft-told itorr of the 
bull wbleb Pope OaUlUua III ae ineHactually Uunched 
agalnat It. or of the Angatni belle which were rung 
to frighten It away, or of tho prayere which were to 
daUm the Chrlatlaa world from the derll, the Turk, 
had the domat Tha truUMofrlng reader will therefora, 
be probably moat bitenaaly aurprlsad when ha heara 
that, aa ro aotnal fact of aobar htatory there la no 
truth whatarar In the atoir, not area In ite leoat 
detalla. And the proof le eeay and eoUd. 

“FirtL WhOa Nawcumh calla the bull a myth, but 
mong with the Oolumblro rod Chambera enoyclopadlaa 
bfHeraa that prayera wan ordered to be aald agalnat 
the comet, no allualon whatarer to the Pupa, the holla 
and the prayera la made 8lr John Heraohel Otrot, 
Young, aomatootc, Todd, Langley, tha American Oyelo* 
padia, the Bneyelopedla Amerlrana, the Blncyelopiadla 
BrltanulcB of IPOl, etc White thla may be a negative 
argnmant. It It not, bowerer, ro ineoncIuelTe one for 
why ehonld tbeae eminent authorltlea, all of them non- 
eathoHu, rot mention the etory 11 It la trna, when to 
tuny other writore epaak of Itt 
“Second. The Bnllarium Romrouin la a large aeriee 
vulUMt containing In Latin moat of the odhslal 
dooomenta ever laaued by the popea, from St Peter 
down to our own day. Owing to tho deflnKeneeo of 
the reforenoo and tho ehort reign of Callixtne HI. It 
waa u aaay teak for me to read all the doouraenta of 
thla pope, and I can aitaat tram my own peraonal 
knowledge that not only la there no bull agalnat or 


"Third., The atorr la ao imlmnaily told rod la to 
ho found In ao many wrltem, anch aa Arago, Draper, 
BaMnat, OaUlmnln, White of Cornell, that moat 
petuou are really exonaahle when they are mleled Into 
Oto opBrietkon of Ka truth, rod then atmply copy It 
end peal It on to the next generation If tho reader 
of tbeu llnea la really Intereated In the matter. I 
would refer him to an ablo article entitled “Of a Bull 
and a Cemet" writtra by John Oerard, 8 J, and pub- 
imhed In Tha Month, London, tta February, 11107 Here 
t)m Whole atory ta tynoad to tta fountain haad, an<^ 
tt la abofwa Iv tho beet aothorltlaa, nearly all of them 
DOB-eathono, Umt oot only no bull waa am lanncbod 


agalnat th* oomet but prayera ware not arun ordered 
to he aald a|alaet .It, although the prevailing opinion 
of the eelenttto mro of the Ume wu that the oomet 
foreboded ealumtty to the earth Any qu that wlehea 
it may ohtala a f^ reprint of the artlolo In qneetton 
by applying to the Buperintendant of Pariah Schoola. 
and Vine Stieeta, Philadelphia. 

“iWth. The artlele )tmt reterrud to tram the 


migia ef the vbol# atory about the bull agalnat the 
ediM to tjtb urn paragraph at Platlu, In hla Vitae 
pifonMmd fo veufoe in M7» Aa thlP 
iryiter waa not only th Borne at tha tune, but waa mao 
aAiihrM'of tha Vatleaa whe* be wrote hla hlatory, hU 
gadiarttyuAttoheuttihetatOKatTglae, Theaaare 
—■ -ptOf [ 

had dpqr oteat hottnc than made Me 
j#a fhg feghWal daya, ag Mw maUwnatlohu 
rfjhad aiMf fwmr a grtemm paatUenca. 

fpm iimttmatr, Camottm-to .vaH 
Of iKA-miatoed that W etHa 

iMdfo lm>rort>a» for thaf humha tuo. Re would turn 
Apdi thn Uw Ooentfcof Om Ohrlatiu name 
Ah-.^ftovBi/afdarud, tg foofu Qb« hr oontlnui an- 
hy the hciie to nu 


ooadltlonally *11181 If evlla were Impending,’ prudently 
neither admitting nor reln-tlng the authority of the 
mathomatlelau who declared that peoUlenoa, dearth 
and toma great calamity would follow tha appearance 
of tha comet S. Ha aaaumea no authority over the 
comet nor hlda It be gone he orders ouppllretlona, 
declaring himself to be a luppltant, that If evUs were 
hnpandlng, Ood would turn them upon tbo enemies of 


tha CbrIoUro notu i Bella are to be rung to remind 
the faithful to pray, not to frighten away the cornel. 

“Tbit one qaeUthn from one rolhor, which has 
been the germ of the whole eofnet etory, waakeued aa 
it la by our ilmplo anaiyelt, becoaea of no value what 
ever when we apply the rulee of ordinary blelortcel 
erltlclim. We have only the word ef PlaHna that the 
Pope ordered euppUoatlona to he made rod bella to be 
rung, he neither refers to any papal dorument nor 
does he quote the Popea exact words. Now, as the 
Bnllarium Romanum contains all the offlclnl docu- 
manta of all the popea, and as not ono of tbo declara¬ 
tions of Calliztua III alludes In any manner whatever, 
directly or Indirectly to a comet, we have every reason 
to dlamlas the teatlmony of Platlu altogether For 
thla asms reason wn mutt alto reject the teatlmony of 
each rod ovary writer that montlona tha comet etory 
or any of Its deiaile, because not a tingle ono of them 
hca ever given thn allghleet reference to any offlrlal 
document ever promulgated by Calltxtus IH whether 
In the Bullarhim Homronm or out of It, nor supported 
hla aaaertlon by anything atrongnr than a quotation 
from a prevloua writer who waa equally deficient Id 
his hlatorical proofa 

•Tliare la, therafore, no fonnilatlen whatever for 
tha story that Calllxtua III Issued a bull agalnat or 
concerning a comet, that he ordered belle to be rung 
to frighten It away, rod that ha ordered prayers to 
be aald to deliver tho world from Its Infiuenca ' 


remote the relottonahlp, 
m Dorado Ark 



1 o tha Bdltor of the CU irntiviu Aimieau 

Tha problem which has been dlicueaed by a num 
bar of your correapondentn. In regard to the number 
of our aacestora, while very punitng hex given rise 
to another quite aa puHlIng to my mind and even 
U'ora dlaquletlng 

U appeara evident that to bavo kept good the num 
her of the human race, or of any other race each pair 
must on the average have produced t«o oftepring 
who matured and reproduced themeelvei In two liidl 
viduli, and en on, this merely ou the aupiioaltlon 
that the number of the race remained ntatlonary 
although It la generally suppoaed the human rare hu 
lucreaoed through the ogee However adopting the 
first anppoaltlon, aa very moderate surely, I canoot 
eucape the following ronrluslou 

A haa two parents each of whom had one brother 
cr slater and each of theee collateral relatives haa 
two children Therefore A hia four fliat conalu or 
tour rooalns of bla own generation descended from the 
riillatural brnnehea one generation bock. Llkewlsa 
from tbo tour nolloterala to bis grandparents he haa 
sixteen cousins of his own generalinn from the eight 
collaterala to hla great grandparente he haa elxly-fonr 
tcualns of hie own generation, etc or in general A 
has ie loiislna of his own generation descended from 
suceslora r grneratlons hack 

This gives us slartllng results From the ances¬ 
tors ten gonerallone back A hes over a million eou 
slna fifteen genrratlona hack over a billion, and this 
takes ns back only about five t'enlurlea If we go back 
another century or eighteen generatlona, A must have 
ubout 64 btllloo cousins and we are etlll In very mod 


m RimnA oy our Axoimia. 

To the BdUof of the SuiiUTinc AiirjiiCAii 
If all of one’a progroltora had been totally unre¬ 
lated, earb genetatlon hock would tonalst of twice as 
many persona aa the one preceding It But the true 
number of one's aoceatora would In a tew generations 
cease to even approximate the figures thus obtained 
U la likely that after going bock just a few genera 
tlona, the number of roceetora In eat h degree wonid 
rematn fairly constant In many Instances of amall 
isolated communillea It la possible that tbo eighth to 
tenth remove might Include the entire community at 
that time From that point the number would bear 
a definite relation to the population, and would often 
be a decruaalug factor 

It may be Inferred from the perslatence of tome 
strongly developed types, that persons of tbe samo 
nncastry are drawn together by natural toloctlon with 
out any knowledge of their common parentage, as moot 
people's knowledge of their own gonealogy bccomiw 
boxy when the third generation Is psased In fact It 
generall) cuds there There la not one iieraon in a 
tbouarod that can name oil hla great^^andparenta 
It seems to me the probabilities are that when a 
generation lucludes as many aa one thousand periona, 
that number Is not likely to be exceeded by any 
pravlona generation, rod I do not believe that number 
would be reached ordinully In lees than twenty gen 
orations. 

The tenth-degree anoeators would number loil If 
there were no deductions by reason of plural llnea of 
descent from some of them 
F W A shows that the second third, rod fourth 
degree ancoatora may number only four each Black 
■tone In hla Oommentarlea on Bngllsta Law using a 
vary similar lllastraUon, shows that an Indefinite 
nomber of generations might consist of but four per 
sens each rod that all the onloua might still be legal 
Twenty generatlona of legal aacestora might then com 
prise only soveaty-eigbt persons, and It seemt probable 
that this number la nearer the trutb than tbe enor 
mona numyr aaggastad by tbe first conirlbutor 
The theeretlcal number of ameetora In ten genera- 
lloas would be A046, but suppose that In each gen- 
urattro from tba third to tbe tenth there was onh 
from whom there were two lines of descent That 
atom would tuAuoe the number 462 or nearly ono- 
fourih. Tho iDora remote In degree, tbe greater would 
probably ba tba proporikmal loss by lines running to 
A common aanroa 

Thora ou bo no approxlrautlon to tbe true number 
that would ba mora than a more or leas abrewd guess— 
my ovm is no batter thro anyone eles s—and it li that 
la twaufy genaradona tb# total number of one's anr«u- 
tofg ig not Kkuly to exceed 20000 or an average of 
1OOO to tho gaoorattOB and Ibal th* number In eai li 
pracoding genaratiro la more likely la de<Teaas than 
to tnereUae 

Alter anfftng at^Uw trop number of one's ouceators 


Now, what has become of all these myriads of con 
sins’ They are not on tbe earth Where are thay* 
And worse yet because It looks to the future what 
of A a children’ They must have four tiroes as many 
cousins aa he, and bla grandchildren must have six 
teen times as many Tbe proapoit looks dark to me 
I am more concerned about tbe cousins ef the future 
than 1 am for the roeestors of tbe ijost 
Sugar Orova, lU. AT Miouxu. 


VHT BO MAIM anuVGf BBBAKI 

To I ha Kdltor of the SruunTPu Amrbicak 
Inasmuch os I have bail over thirty yean expert 
dice In fitting some thousands of moln springs to 
wall hca I believe that I may be able to odd some- 
ihlug to tbe article entllled 'Why Do Main Springs 
Break’'' which appears in your Issue of September 
4lb 190» 

I have found In niy oxperli nee that the main spring 
of new watches break when the watch ban been In 
use only for a few dnya The cause may be atlritmuul 
to the exteHsively high tempering of the steel, and In 
Mime looes to the uneven tempering of the steal 
Moreover any inlneril iir vcgetalilH oil wilt rorrode 
the mein spring hmauso of thn presence of odds In 
the oM During my entire experience I have never 
been able to obtain any mineral or vegetable oil free 
From add The only oil that I have used wllh sue 
ceee Is purified fish oil 

I have fuuud that main springs also break Into many 
pieces because the watchmaker has careleesly handled 
the iprlug with peraplrlng hands. Some watchmakers 
when cleaning a watch steep the main spring os well 
aa the other parts either in benrlne or heroune to 
save time Thla pnutlce will anrelv cause (he main 
Hprtng 10 hreiik within a very short apare of time, 
because of Ihu nfide In (he benxliie or kernnene which 
penetrate (he steel Kveu though tbe spring be after 
«ard oiled wllh good fish oil it Is sure to break after 
this dipping In keroecno nr bendne 
If a barrel arbor around which tbe main spring rolls 
Ie made too small In time the spring will break dose 
to the center which le ro Infrequent occurrence par- 
tliularly In modtrn watches 
When the watch retislrer finds that a spring has 
liwt Its retlllenLy Instead of replacing the old spring 
with a new one, be will sometimes toko the spring In 
hla hands and straighten It by drawing It between bis 
thumb and lore finger thus restoring IM leatllcncy 
temporarily At the same time however be makes tbe 
spring more brittle and breakage Is sure to follow 
such treatment 

In conclusion 1 wish to com ur with your coiiUntlon 
regarding the breakage of main springs during hot 
weather particularly when taking ih« watch from tho 
poehet Bud laying it midJeuly on h told marble or 
Iron slab Bmptii 

New York 
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Ttaa 190S crop of fruit in tha Oraad Vnller In Goto 
ra 10 from the Pallaadee abore to Loan bolow valued 
at tS 000 000 o«w Ita nOitenot to a vntona battle 


SdMiiflle AmtfHmm 


on waa eanrled to the | 
tanka equipped tor the p 
were alao uaad In diatrtbnitop tha oU 
of Utbtara wee kept to raadtoeia to a di 


■Uiiinl 



One the auay dUbrant atylca of puto need In An oU pet with heed to AboUnp type of pot to whtok eU la 

■niadiinf. plane. need. 


nhlob waj) wsged naalnat Ja>k kroat at a time whan of thaaa llghtem ware made bj wrapplna waate ahont while tha tamparatura outalda tha heated area draioad 

the fi 111 wBb at 1)8 trnderest a«e By unusual (eu a twisted wire as low aa M daaraaa within tbo heated area It did not 

eialslli an I the aoik of hundirda of anthualaatlc All operalloni ware directed from Orand Junction go below dag SaTontyUve per cent of all the 
volunteers thi ttinperalure In these orchards was Weather stationa astabllalMd over much of tha tarri fmit trees which were to bloom ware emrad tor 

nctually raised olgbt and nine degrees over 27 miles lory and equipped with thermostats whan tha threat directly while even orebardi owned by thoee who were 

of territory and a ireredent «aa eetabllehed which ening weather arrived made half hourly DqporU on the ekeptlml of the Idea wmw saved by the Urea In tha 

win mean n i ch to tl e f ituie In California It is aald temperature to Grand Junction adjototng territory 

that the temp lalure has bein ralstd here Aa prevlonaly atatsd there were a great 
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W »a^ 

r.4t(^or«U«-- --- ' 

t«|MiBC«tfti 
toibt tot 00 1 
tu4 DmI at 6 otatf a atiton, th^ poat ta eaUmatad at 
lOlU. and for tka aaaand jrMr I1ES.7S 

tkat tka anaattoa of lalatnc tka tamparalwa 
aaaa 10 or IS dag. ovor a larfa ank baa bean aattlad 
barbnd doob^ tba next prabMn taotnc tba trait trow 
ai« la tkat of ngnlatfna tko yniiaratato and aeoaony 
of tool and labor r» aaamida, tbera la no need of 
, ratflng tka teaKperatdro 10 dag. when imialng It 1 dag. 
wlU pat tba bloaaoma oat of danger Boma ara plan¬ 
ning to moot thm problnn by haring a larga nnlnbar 
of dnoU pota and only llgM anongh of tkani to kaap 
tka tamparotiBo aboro tba danger point Otbara hare 
darlaad poU vlth a ayataa of dimfta, no that the boot 
map be Increadad or daereaaad an la nacaaoary 
nu fmlt randiea of tka Grand Vallay an rory ez- 


Sctontlfic AoMiicafk 


kn array of people la raqalnd 
to plok the frnU. By another aeaaon it U expected 
elaotrlo Hnea will be running ont to the orcbarda all 
orar tka ralley, and ntiigerator earn wUl bo oarrlad 
right to the orokarda 


attimattra featuna of the HudoonBhilton Celebration, 
came rery near being a complete fallnn, nnd It woa 
only redeemed by the foot tkat Ita lino of trarel lay 
parallel with the flneet aaaemblage of wanhlpa that 
waa eror gathared In the watera of the Weetarn Herat 
ephen The rery derll of mlachance teemed to have 
been abroad on the morning of geplember 2Bth, and 


be beouna bOay at tba very outaat when tba llatf 
Moon,” In a laudable endeavor to ohow bnrielt under 
i no aooner epreed her canvai, than abe 
plumped aquarely Into tba ‘ Clermont, aud i.amo very 
near ending the career of that little craft there end 
tben. The two great erron which mode the parade a 
failure were, drat, the anchoring of the Halt Moon” 
nnd the “Clermont” og noth Blruct, Iniitaad of nnnd 
Ing them nnder tow around the nbole Ilna from 43nd 
to 206UI Street, and necondly the failure lo diapateh 
the oommerclol iteamcra luKbuata yarhti two or 
three abreoat end with reaaonably short Intarvali be¬ 
tween them An It was a vast part of the visitors both 
ashore and afloat, all. In fact who were above noth 
Street, never enugbt a gllmpee of the two vpssali, the 
“Half Moon" and the “Clermont," In wboea honor the 
parade was being held Instead, tor them the pro¬ 
cession consisted of a lot of dutached and widely sep¬ 
arated passenger steamboats big and little, which 



















Hi»ain«d toUuralr around Um Baai—Ta M i k wiU which 
ihH majority of the epenUtora warn alraady partaetly 
familiar, from tbe Hendrick (ric) Badaaa’* down to 
iiiir runerablp frleoda the “Iron BteainboaU.'’ 

It was tlip noble line of warahipa, nine miles In 
Iriisth however, that esTOd the day At the head of 
ihv line above Spuyten Onyvll, was tbe turblne^rtven 
Jbknot aeout rrulaer ' Batem ” Aalern at her wore 
I he armored (miser “New Tork” the flaksblp of Ad 
nilral Baiiipaou during the Spanish war and now frssb 
from a one million dollar overhaul In which she has 
been brought as tar up to date as a ship of her age can 
be Then there was tbe North Carolina," a hand¬ 
some modem armored cruiser of the pra-‘ Oread 
nought" period Below these In majestic arrity cams 
the slateen battleships which made the memorable 
voyage around the world Astern of these was 
the Dreadnought" cruiser "Inflexible.” Uw 
largest and most up-todala warahlp In the fleet, 
with her three armored crulaer ronsorta, the 
Orako ’ "Duke of Hklinbnrgb, ’ and "Duke of 
Argyll Following these were the quaint 
wooden training nhip Fortsmouth' and the 
Dutch protected rrulaer ‘ Utrecht ’ which was 
anchored la the position of honor opposite the 
water gate at 1 tilth Street where the ofliclal 
reception of the ‘Half Moon” and ‘Clermont" 
took place Then came the four armored cmls- 
era ‘ Victoria Lulse " ‘ Hertha " Dresden ' and 
Bremen representing Oermany Astern of 
these followed what In some rmpocts was the 
most Imposing nt the foreign display namely the 
flrst-clana battleships ‘Jnstice," ‘‘Verltd‘ and 
LIbertS, dying the flag of France Astern of 
these were the protected rrulsera ‘‘Mtna‘ and 
ntriirla of Italy the training ship Freal 
dente Sarmlento of the Argentine Republic 
the gunboat Morales' of Mexico, the U 8 
gunboat Newport" with the Presldent‘s yac ht 
‘Mayflower* forming the last ship of tbe line. 

TiiE "conart-nniT" "jubtios," awi» "fwwjmiiaA ‘ 

—A CUMPAaiBON 

Of the many navies represented at the Cele¬ 
bration there were three whh h contained light 
log ships of aulBdent powers of oltensa and 
defense to be placed la. the first lino of battle 
namely ibeKremh British and our own It Is 
Impossible within the limits of the present paper 
(0 disiusa In detail the various units which 
made up this nino-mlle line of warahipa with 
whlih m<Mt of which the readen of the Sciew 
T iriL AursuAv have already been made famil¬ 
iar We will therefore take th« three flagships 
the battleship Connecticut ’ of the United 
States navy the hattleablp Juatice of the 
French navy and the Dreadnought' crulaer 
‘‘Inflexiblo’ of the British nsvy and compare 
their lighting power under thooe conditions of 
long range flgbtlng under which, we are told 
modern batUeablp oiigaHeiiieiita will be fought 
The theory upon which the latest battleships 
of our own and modem navies are being de¬ 
signed and Bciording to which the ircws aro 
now being Instructed In target and battle pnn- 
tiee. Is based upon the belief that future eii 
gagemente will be fought at extremely long 
rangci probably of live milea and over Now 
the most sccurate gun and tbe one that can 
Inflict grealest punlahment at long ranges l« 
the big gun and the bigger the gun tbe more 
accurate and deadly the fire It Is In this fai t 
that we And the explanation of (he modem 
‘Dreadnought which la armed entirely In Ms 
main hallery with the 12 Inch gun the excep¬ 
tion bolng tbe Oerman navy which makca use 
of an 11 Inch piece Now the determlnatioo 
of the range at whh h a liatUe shall be fought 
lies with tbe ship which posaeseea the gfwal 
eat iperd for If the enemy should attempt to 
close In the fiuittir ship Is always ahle to draw 
away On the other hand If the enemy should 
wish to III! rease the rangs or draw out of the 
fight altogether the faitor vessel can etill main 
tain the range and place herself on wliatever 


A wm Aipi TAI0^ ftip. 



the study of whtoh M boeoabig 
unt u doubtless ths gly |iump. For that 
sdsnttstB and saglDSSfs hgvo su d asrotu d t» t m pnrvs 
the sxlstlng typss of «t2 pumps sud havo dsatguad 
novel systsma. 0ns of the moot inttrwtlag is that 
Invsntod fay Df. Von Rsdta. of maArng. amr Baa- 
ovsr 

Thla la a manmyy pump, tha dsslgn of irhlok win 
be most aatUy uaderatood if referenoa to Flgl. 8 and 
6 Tha pump cmulsU of a tuba fltlsd oaa-halt with 
marenry, aa Indleatad by tho shadad portlam. ^la 
tubs la prevldad at Ita two sadi with 
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4 to two enws taliss. 

A vom ia row aw taooox «Am 

B and at Its mlddla with,a straight tubo O Ths B- 
ahapod tnbaa ars qoUMetOd cm both sMss to widened 
portions F, oonpactsd by mbbar tubing with a T-afaapad 
tubs and thanes hy tuba I with a rntar supply TV Tha 
straight tubo 0 aad tho bulh D to bo txbanabsd aro coih 
necisd by a ruhfaar tube r Tha enttra apparatus 
toms round a pivot )4- 

Aftar haring pmtnoad m prritmlnarr vaonum (of 
about 80 mlUimolan t4 asreury) in tho holh D, and 
tbe apparatus, far mtaa of tho water pump w. 
the appaiatun Is oOeUlatsd fmm ths 
rspreSeatsd In Us. 8 to that of Fig. 8 and 
baok. The momUiy rwnaialng In tha Brihtaped 
tubea a aeta ag • prasnurs vnlvo, 1^ prOmta 
tho air In thO salargad pnrtlons F from iwtatiiliig 
to ths tubds K Obi Othhf UlA nfr Cor¬ 
ing from tbe htObt S » Igitk <r 


, .t. IhorAsr V>oqBnMtl!^1lf4^i(k| 

ths oap^ Wtnqto fpringg tony ho wnglOfM. 

Flc. 1 w^flw a ti to tho right A tuffatao 14 
a pnllsK wbKb omsaua Oo tuho hr amm sC 
■HriHB hml A oniik niiwainlim tko oMpi'm 
Jotnta iMt tp tha a^ vnaman gags as4 CM 4il((l| 
«m A floanoetlcB Wim CM hulh tobo rthfC iit t* . 
A ahorbana aasonatar Igmoimtad htlow 4a 
bulb. 

Tha pump ahova daaortbsd pan aihanat 
la throe mluntas a bulb of about 800 ewto 
oontlmatars capaellT (a prsUmlnary vaObuhi 
haring huan prsrioualy ohtalnad by msana it 
^ a watsr pump) to VlOO of a miniwifap of 
msreury. In four mlautaa, to l/vn^ tn gnrg 
mlantsa, to 1/10,000, aad In thlrtsOA mtenMy 
to 1/100,000 mHUmotar of n 


pallad from tha two vacua F, laoidar to ohfalB 
ths vaeunm last namad. Th|s la stMd^ wh^ 
tha pump hat barn givM lU maxbanm iMdlnw 
tiott by meaaa at tho msnmrr^ Which pn ontaF 
lag tha Bppmtns throws back any raridual air 
throng tha eoi^ .V and JT, ideasd rapidly 
aftar tha tuba Jt has beau kept oaotUatlag for 
■oven mluntas. The pump la stopped only tor 
a vary Mori time, 

1 In rigs. I. % 
I tuho attAobod 
> (Fig. 1) Tha Mtduud 
tuba a t nc lossa a mnall amount of mareury, 
and tha eroaa tubm B, 0 ara monntad on a 
standard gnund-glaaa joint, tho conical angla 
of which is aecorataly givon 
By turning tho spiral round on tho agW of 
tha Joint O In ths dlrsotlon of tho arrow F 
(Fig. 8) tho small amount at moroury ropra> 
ssatad at tha Mt of fig. I Is mada to outtr 
the qrlral, thsra con^rsaalng Dia exbanstad air, 
until after a number of revolutlona It entan tha 
Dobapad tube M at Fig. 4, In order thara to 
occupy tha posttton markad. tha lari-hand arm 
Of the D-tnha Is so gimduatad that tha dtvl- 
BlODS 0 001, 0008, etc., to OOOO, limit 1/1000, 
2/1000 ate, to 6/1000 of the total capacity 
of tha Uabaped tube and of the spiral in tbs 
upper portion of the capillary tuba. Tha right 
arm of tha V-abapad tuba is graduated to mlHl- 
maters. In tha preaant oaaa, tha exhausted air 
of the spiral is comp r sssid as Ihr aa ths divl- 
Bton 0001, that la to 1/1000 of Ha prerious 
vohuno, la ths right ann of tha tabs, Uw mar 
cury takas np a position 18 mnumatars hlghor 


bulb to be ssbaustad la 1/1000 of ths pisagurs 
raid OD the gaga, lU valna has aoenxntaly bosn 

18/1000 mllllmotar 

Ths spiral gags will IndleaU vacua np to 
1/10,000 m l lHm sta r l^hf only dlsUncUvo tea- 
tun of ths out used I* Jtaaanring a vacuum of 
1/100,000 mlUlmstff is Hb haliig providod with 


According to a consular nqpmt dealing wi4 
the trad# of (ihinkfaag; It te propoaod tn fauUd 
a ratWray from Knachon. at ths mouUi at tho 
Orand Canri. to Tsl n g h laa g p'H and HsOfchongcu, 
and tbanca joining fhh Psklng4Unkow Uno rio 
K’tinngfiL 'lUs IlDO has boan s ur veyed, nnd . 
the money la being aakad (or smong flhincsi 
msnhgnts. Tha oaterprlsm tho report-stnfoi, 
tt to ha purely a “iwophVs undartaklnm" As 
OI|lakiaag«aMbonfM|«‘hlMB8(n portton In to 
ba laid flrit. aa Uw canal prwridsa A tampofury 
tJAn«ort tor gooda from TsIngklAngp^l. 
sonthpmrd, And tharotcra Als portton Ig «at 
so prmring. ;fto lino !• to bo “flhlihcd In toor 
or Bn yagra. If tha TtantsIn-PnkAw Ilna gM# Into" 
Working «dor fliM, a grant d*dl «f tho Mfn^nf' 
ChlnUnng must go to Nanking, and mgy navor 
eovoisd But aiUtongh tha proings ril y of 4to 

port wouM Msa to dsp8M dm 4 a paw |iita‘lB'4bs» v 
tion beliif AhtAd at thg ^rMMmPttkwW jll», 

-^ ^wnhiiw a-- 

fHiWnotghfldi . 

Aa»F capHAl, noy iflB 4ig''ea«i*nt lAn fi . ^ 

hhwotor'iavnvrtiia in-toftim « f 

being « "psspWs llo«e’‘w^-TfCAMsdNli«|r 
oOetot-^-whnW oPdmit* '■ 

but tho rsappn 








flaotin a ptoe* at onUmiT window mmumhit 
tarfer thu tht lorgMt bind print darifod. It n ptMt 
tlM MUD* ilM u roar drawing board can bn aaonmd. 
It will be T«y oravenlaat Bind tbe ndgnn of the 
glaa with adbonlYn to proTont acratohlng the 
traolttg or bamla Ooror Ui« drawing board with 
tut or oUier bean cloth, drawing tlw eoTeiing over 
the edgee and faetenlng with thumb tacka Make 
Amr ellpe, aa ahown In tbe aocompanrlng lUnntratlon 




ftodto AbQwmntlonad nlnnlead ring, oppoUto the 
Joigt, omB Inge may be prorlded tor tbe pnipoaa of 
I N tmtn g mm» to the pipe. The ring In now oat at 
Ow iotBt. end the ende tamed hi and fitted oloeUy to 
the pUm. Two email Inga are riveted to theae ende of 
the ring, with hoiaa to reoelve a nnUI etove-bolt Be¬ 
tween the head of thin bolt and the log on one »ld«, 
^aae a atut coll eprlng. Thla urvee the purpaoe of 
regulating the tenilon of the ring eo u to make It 
more or lene aeneltiva to heat 
Am the fire gate too hot, the cupper eipoada more 

thna tbe Iron ring, caoilng it to move away from the 

pipe, and cold air from tho oatmde will pane between 

thU ring and the pipe Into the hUee of name, thereby 

obeckiog the draft to the fninace. and pravenUng It 

from oveMteatlng. 

TJhder notmal coadlUoni, of conrna the npring doee 

not open, bat only ander exeeoUve heat, then It will 

etay open until the furnace coole oC 


utTm mg yog Bot.vaTgg yatragrt. 


m tamlag on a hoOwater fanoet. It In Uwnye necea- 

nary to let the water mn tor aome time before It geU 

hot The oanee of thla la that the water atandlng In 

the pipe aoon cool* off, right np to tbe boiler owing 

to the tact that there la no elrenlatlon in tune and 

of coume a great deal of water In wanted It le an 
eaay matter to overcome this by connecting the baik 
of the fanoet to the bottom of the holler with a unall 




Urn man who deUreo to oonneot twaitova ptPM to* 
gather and has not the toola ordinarily naed tor thla 
purpoae can do the work aa tollowa 
Plaoe one end of pipe 1 agalnat the elde of the pipe 
2 at the point where It In to be connected grith 
pencil flat agalnit tho aldo of pipe 1, oa In Fig t 
Irace off tbe cnrve on pipe 2 Leaving aboul/1 Inch 
marglii, cut out a disk 1 allt the margin back to the 
line aa at 4, and turn up the tanga S Force the end 
of pipe 1 through the npoilng, and trace oil the curve 
of pipe 8 Withdraw pipe 1. and cut off tbe end aa 

marked. Now fit the pipe 1 Into place with the tanga 



6 oil the Inelde and bend the tanga up to a tight fit. 
If carefully exetuteil the Joint will be eufflclently 
light for all |iur|ioBne 

To hold tbe pl|ica rigidlj together, punch nmal) holee 
through the appu«ILe Hldee alth a abarp punch and 
pul In a pieti i>( aim wire 6 Bend the cuds of the 
wire on the outaldc The wire abould paas through 
tbe tangH on lliu liialdc 


clipa dependa on the thlrknaae of board and glnaa. 

In naa the aenaitlaed paper, which can ha obtained 
fnmi dealem In photo luppUeo, U laid on the felt, 
coated elde op, the tracing to he copied le placed In 
poeltlon and eovared by glam, which muat be clean 
than tbe dlpa which bold the whole In poeltlon ore 
allpped on at tha comem. 


Tha accompuybig lllnatratlon kbowa a almple way 
In whteh to maha a thenneotatlc regnlator that will 
antomatleolly open ptaaagea In tbe emoke pipe, to 
admit cold air, thna ebaoking the draft of the tu^ 
noM, and eveatnnlly coUIng oft the fire. The regu¬ 
lator ahould be placed aa near tha furnace aa poe- 
alble. Fig. 1 ihowa a oaetlonol aide elevation of the 
Uiarmontatle regulator, and Fig. 8 a boriiontal aeoUon 
of aanm In a abort pleM of pipe, any about t Inchon 
long, a namher of openlnff are mnda Tbeoa opeolagi < 



Tl3-' 




daa d Diwad wltti tta ttm wa hta qt band, which la mada 
«i f#olrat'v'A' Hag abopt l IggM ,wlda, add about 
1 Igffh b^pgiriE tsmatm QM tta pipa, la mada of 
" ■ 1hf 'o^ a^JUaad dpn by 



T-i3^ 

oawvukTDia nra yu box wayn yairogTs. 


pipa A, ahown In tho accompanying drawing. Fig. L 

It in now evident that aa anon aa the hot waiei In 
the anpply pipe coola olt owing to tbe change of 
■pecifle gravity. It will paw downward Into the cir¬ 
culation pipe and hack to tha holler, anil of courin 
a freoh nnpply of hot water will flow conetantly from 
the boiler to tho faucet, and will keep up aa long aa 
tbatw la a dlflbrenoe in tamperotnre at the top and 
bottom of tba boiler 

Thin alee boMa good In a ateam boiler Fig 8 ahowa 
an ordinary boriaontal tubular boiler Mont of ibeae 
boUera are fed through the blow-oS pipa Thla pipe 
la conaldond a weak port of the boiler, owing to the 
flwt that tha boiler le not fed conetantly, bnt at in 
tarvalo. Tberetore thede plpee are alwaya reqnlred 
to bo eorend with aabeatoa, and aumetlmM protected 
from the hot guea by a brick wall If tne boiler 
worn f«d conetantly, that la to nay If there were a 
dmilatlon of water In this pipe at all timea, the 
gooea WMid have little effect on nme As Hoon a* the 
tiod water la shut off, or tmther between the Intervale 
Of faadlnff, ^la pipe Is fun of water which cannot 
ctrenlata, and la UaMe to be overheated and bnm To 
over co m e tht% a elreulotlng pipe A la connected Inside 
the blowoff cook to seme part of tho bdler any to tho 
lowep part of tho front ond A check valve may he 
inoortad Into tho HuA t« prevent the teed water paai- 
Inf thiwiah tho r”** Thie pipe win at all tnnm 
n omalation In (he blow-off pipe, and ellm- 
: ^ Of burned pot 


HOT-WATU OOHEOTIOy FOB DTOHU I0IUB8. 

In housew whorH the Looking la done nxi lualvely by 
gna and with no Are In the kltilmn range In the 
winter the queetlon of having hot water In the 
hitebna holler baa been quite a problem In many n 
houRebolil i»p<-«.laMy aa It la very expensive to heat 
thiR wHter by gas. 

One KDliitloii of the problem la to conoort the hejil 
Ing apparatUB In the eellar with tho klUheii boiler 
and If ilila be done properly there will be an ample 
aupply of but water at nil times In fud more than 
needed In ixlremc lold weatbur, bewldini keeping the 
kltihen warm In the nbaenie of any other Rource of 
1 eating Of coune a ateain or hnt water radiator 
tlBCod In the ioldest part of the kltihen will Improve 
LondltlmiH In seveie weather 

It miiBi lie understood that it lakes a little more 
I OBI to run the boating HpiwratUH altbough eome con¬ 
tend that It duce not hlg 1 ahows a RtcHiii boiler 
In ihe cellar connected up with tbe kitchen buller, 
also a Ropai-ite gaa heater fur urn In the summer It 
w III Iw noth i-d that there are three Independent circu- 
Iblione for tbe water, which will not Inturfeni with 



each other—tho tlrmlutlon from the kitchen range, 
the one from tbe furnace and the other from tlir goa 
heater The connection Irom tho furuare ati'am or 
hot water heater In the cellar or baieiueiit mar of 
eourne he varied according to local condltloiiH 1 hn 
accompanying llliiRlmtlon ehowa two good and ri llnbli 
wnya of making'11ie< eonneetlon ARminie llinl tin 
kitrbeu range Ir connected to the holler in the u n d 
way, then the connection with Iho fnrnnre Ir midn 

































U tollawt 

irf the boOer ud Ineert a ftraat oraM U thli evuot 
be obtained two etreat teal vlU eaewer the pupoM. 
The replace tie bet water oouiaoUon la tUa OFoa 
aa before t rom one of the elda oatleU of thla eroM 
lu a p pr line to the furnace and from the other to 
th (Be heater It le well to otart oiM flnleh the llnee 
with a uuton oe It le tboh an eaey nutter to dlObon 



When the bMler maker ceto a mah order (ar repair^ 
Inc a hollar ba gate btor Qotoki/ eravortlnc kla 
oreralla Into a tool hoc be dropo In half a dootn 
chlaela eipander bannner ate and then he la ready 
for action In mafctnc the hag he pUoea the oferalla 
full length on tha door foMa one leg np and laya It 
on the aaat of the oreralla then rolla the two 
rery tightly together orfaeeniaaeo the ana- 
pendera and tlea than on the part which 
appearn In mnotratlon. He then pnta hla hand 
Inaldo the leg left full length and grnopa the 
roll and tuma the whole thing Inalde out Thla 
completea the bag which la ready to reoetre the 
toola which of oourae^ ooma agalnat the ontp 
aide of the oreraUa tearing the aide that ocmea 


nect them la caae the kitchen boiler giree out or any 
repatra are eeded The Ui» tram the holler la run 
from top of wune Into the furnace thence down through 
the tire pot and arate In each a manner that H doea 
not Interfere wl h the proper working of the latter 
Thence throual he aide of the aah pit and i p to the 
bo tom of tha kit I en boiler It le now erldent that 
Bi the waur In the I eating pipe Inalde the furnace 
la heated It rlaea a d fllls tha top of the bolter forrlng 
the cold water o t at the I ottom 
Fig 2 ibowi a roai aectlon of the heating pipe 
Inalde the furnace It oonalata of a abort piece (eay i 
tnrhea) of extra heavy black pipe threaded at each 
end to receive reducing capa which connect wtth the 
pipe line Inalde thla pipa la another inehea In 
diameter which leavea only a amall apaoe for the 
watar to cir nlate In Uat ti to aay the water la 
apraad oat In a rery thin aheot wbt h rery eaally 
heats Tbrea small as tiona on top and bottom of 
this pIpa abo t K In h wide are t rn d outward so 
as to fit be Inalde d ameter of the ou aids pipe a d 
tiereby keep It entral Outslle the furnace (a t laced 
a fau et or flop cock ao that the sodln ent may be 
drawn off which should be tone at least o ce a week 
Fig 8 shows the other arrai geme t of a beating 
pipe Inside a sectional holler In the back of tha 
holler over the Are line drill two holes about 8 In baa 
abore each other Into which Insert the pipes about 
■ In diameter reaching nearly ocroea the entire 


oaiTtie soon imn to sim hiat sati 

Tha almost general praotloa of paintiig tha 
metal covering of the roots of honiea with 
the red or chocolate-colored oxide of Iron Is 
ons of ths causes of the tuBufferably high tem 
perstnre of top rooms or sttlea during ths 
sumnur mon hs Altho good sa a eor 
srlng for ms al this paint becauss of Its color 
absorbs ths heat raya and oonducta ths hsat 
to ths Interior The roof-covering material Is not 
always metal It tar paper or tar felt and gravel hare 
been used no kind of white paint will retain Ita color 
upon them If ths covering ts sine this n e al Is apt to 
prevent tbs adherence of paint particolarly when new 
Although white paint male with oil and driera can ba 
eed upon a roof previo ely covered w Ih chocolate- 
cOlored pal t another material mnat ba need tor a tar 
vid gravel roof To aer re a thoro ighly adhesive 
coatti g upon new aln br ah over the metal the fol 
lowlig mixture 8 Iphsta of copper two onncea 
chloride of opper two ounces lalammoniac two ounces 
water one gallon When the salts have become dla- 
solved add two oun ea of spirit of salt (common hy 
dro 1 lorir acid) Allow this to dry npon the xlnc tor 
about twe t> to r hon s wh n It will be t und that 
any kind of II paint will adhere perfectly to the ilno 
1 or a tar roof se a tr sbty made mlstu e ( lime 
wash moderately thi k and hot Two coats of thla 
will adhere firmly to the tar and retain Us wb te olor 
as wall as becoming very hard and rta attng rain with 
out washing off It the lin e mixture has become col 1 
tha hardening property will be loat In that caae to 
every lallful add a double handful of common lalt 
8Ur In well until dtaa Ived This will revive the 
lardenlng qualtty Tie Interior of the rooms with 
roofa painted or lime was! ed os above will be found 
from ten to twelve degrees lower In temperature 



Of ths floor ope Ing Dy lif Ing out the floor register 
S the netting a he pie cd ver the open ng In the hot 
air pipe 8 as al wn Q t er still bend a piece of 
Stiff wire to the el ape of floor opening and after turn 



A ■ounai fOA Tu kMifiu 


ing ths edges of tl g over this frame sew tbs 
nettlag le ths fra s with fine wire Oalvsnlied wire 
netting Is grsferatle o tbs painted nstUig Tbs 
writer hat baso able by this mstbod I 
iitiolaa of vatot that had droppad lato a floor i 


TO mnn ooAL OAi 
ar a.« Baavr 

Tbo axtremsly objectltmable presence of coal gss 
In a furnocs-bsated houae Is really a simple thing to 
prevent It ts due of eeurae to leaki In the air docta 
through which the gas generated In the furnace enters 
and mixes with the fresh air that paasM to the rooms 
above To gain acceaa to the Interior of the furnace 
so as to stop the leeks may appear to be a task onlte 
beyond the averags amateurs rapsbllltles but ths 
aooompsnylng drawtav shew bow the writer suc¬ 
ceeded In doing the trick In a elmple way 
Tha top of the furnace carrying the I eating plpae 
rested upon s east Iran ring and It was a itmpls mat 
ter to raise the whole thing bodily by the arrange 
meat shown Throe strong hooka ware made out of 
largo nalla and under th# head of soch a ptoeo of stout 
WM fhstsnsd. Tho hooks wars slipped under ths 

ring, ■no ring was ralasd and tha vino wowtd 


A l-dffA Wtwis anSelaat AM 4W MU DMhIm* 
wtth tha MotlAg ptim fn any vAp hot tUnM «■ 
waight frM tha main bond at tha favada aM Mt 
It fraa t« ha Wd upon Wa was dona vlth a pair 4 
tteair^ Maara, Tha bond was alathtF attt at tha 
hook vhan tho haavy dotted Una appaan on Vlg. t 
Tha two oada won «rsad apart and tomporarily Mg' 
ported hr wins to the imfttts The antlre Interior of 
tho air boa was now ai 


wan doalor All surplns root was scraped off ftooi 
around tho oraeka with an old knife end the emmt 
was applied freely Oare was taksu to aquoaos oaonidt 
Into tho cracks tu insure a good bold All cracks wera 
treated In thla way and tha Important part of tha ]0h 

To ra onnset tbs aada of tho band five amaU holes 
were pnnrhed an Inch from each of the two edaes and 
exaotly opposite each other From a piece of heavy 
iron wire Ova hooka wera bent te the form shown In 
Fig. 4 Ibese hooks each maaaurad 2 Inches fraifl ths 



or A ruuAa 

crater of ths eye to ths ben I A strip of galvanlstd 
el eet Iron about 8 Inches wide was punched with holes 
to correspond to those In ons sad of the band Small 
bolts about % Inch long were usad to bind all firmly 
loge her The free ends of the hooks were now passed 
through the holes in the otposlte end of the tiami and 
bent down fhe strip of abset metal on the Inalds 
formed u effective seal aa clearly shown by the seo- 
t on Fig 8 

The bani being cloeed tha top was now lowered 
and tbs furnace was ready for use The whole Job 
consumed slightly over three hours 

Ths osment n sy need to be removed next year ud 
te fadlltats this task et the future the hooka were 
conventontly looped np Into the rafters Tha htdk 
may be readily reopened by bending up the ends of 
tha hooks and to repeat tbs work sho Id not take 
more thu u h r 

Since this }ob was completed my fire has bsu 
mads three tlmae without the sllghteet trace of amoha 


In the Bevue ds Mfltallurgte Ls CbAtellsr advocates 
autogenous welding for ths rapalrtng of marine heU 


done espedaUj in Germany In ths welding of fire- 
hexes to boUsrt by ths aid of water gas ha expnsats 
the conviction that the same work could ba done hat 
ter by the antogsnoos proosss A Isrgs Frearfe Ship- 
building compeny la amployliig ths proosss In order to 
dlspsnsa with riveted Joints In tee parts M hdlarff* 
that are exposed to firs heat and la ops cais H lA 
iteted Oa hTAdcst supporting tea grata of A haffMhAA 
hen voptacAd hy a ffttlaff w^ed tp thAa«ite|jfif4hff 
grate ud of tea flrolioi 















































































































266 






























































































































































































































































































































































Amitcan 


. Woo(l<'«rocliltig 
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iimui oouM 

{Oemttmutt fmn pa^a CM) 
pletnM an takan and projwted Inter¬ 
mittently, the ahntter both In tha cam- 
em and projector being a aeotor baring 
an area approximately oneaerenth at 
tha area of a circle. While the ahntter I 


> Inglne and Foot Lathes i. cloaed the film U Jerked forward by 

‘ MaoMiwa ■Hef_our»fa^Tootn_awo 1 interral equal to the height of a aln 


I woMiMaiwHm oaraLoawt mi gla picture on the fllm. In the Frleae- 
ttiMriM UTHI C0„ ItO Oehett il, Cled—aU fc apparatna. howerer, a oontinuoUB 

““ft picture in aocured, aince the operation of 
tha twin lennea In alternating that la to 


'VeederGoutafs. 


the flrat lane. Tha eSaot U that m the 
eourae of the expoanrae there la a eon- 
llnuol cutting oB of tha roapaetlTa colon. 
That la to any, when rad la expooad for 
the Brat leno. It la Immediately aucoaed- 
ed by the blue In the aecond lena, fol¬ 
lowed 111 turn by green In tha Brat lena, 
the latter then being cut oB by the red 
In the aecond lena, then blue In tha Brat, 
auoceeded by green in the aecond lena, 
and ao on The accompanying diagram 
will beat lllnatratc how the aucceaalve 
cutting oB of the colon la eBetted 
Another notable point la that the In 




CoDMqnently althonKh 


Ji 


I . TamPATOITS 

Incorporate r'fflgp 


Ita lena waa cloaed by the abutter | 

In regard to tbe arrangi-menl of the 

- color Biter and Ite manipulation a high 

Tem PATHITS ly important development haa been et 
BiraDKSS fected The color flltere are disposed on 
la AUZONA |m endleaa band of tmnapnrant celluloid 


the process generally followed In e 
anro with the Ivee eyetem of at 
color photography lly this last 
proceaa tbe fllm would obrlouily 
to bo three tlmea the length of Iht 
ochrome record, in order to secure 


kept In dead juxtaposition By reducing 
the Ihlcknees of tbe color filter medium 
to the Inflnitesimal proportions of a thin 
celluloid bend all troubles concerning 
light refractlen and reflection are com 
pletety overcome. 

By reference to the accompanying II 


tuetratlon ahowlng the Interior of one 
side of the stereoscopic camera, its op¬ 
eration may be clearly understood, as 
well as the disposition of the color Biter 
band Starting from the point A, which 
la a pulley, the color Biter band passes 
to nnd over the jockey pulley B thence 
around the drum 0 where It picks up 
the unexposed sensitized film Issuing 
from the uneipoaod fllm spool bos at tbe 
top on the right, and la superimposed on 
the sensitised surface of the fllm The 
color flltor and fllm are now caught 
with their respectiva edge perforations 
In dead register, and carried down 
through a guide channel D to the point 
of exposure behind the lena Aa the 
abutter la cloaed the aectllatlng twin 
pronged arm E falta and the teeth en 
gaging with tbe perforatlona of tbe two 
superimposed fllma pnlla them down to¬ 
gether over the lens for a distance of 
tbree^inarters of an Inch—the height of 
a cinematograph picture—end holds 
them firmly there during expoanre This 
completed tbe turning of the driving 
hnndle ralsea tbe pronged oerlllatlng 
arm B ao that the BIms are releaaed, and 


able ihcDj to he blended eo oeally and 
rapidly that tbe brain aeea tbe hello- 
Lbruinb Image only 
It u III bo realized from a study of the 
shutter arrangements In the accompany 
Ing lllUBlratlon that each lena la Insured 


Icr area la exactly one-half of that of a 
complete circle and ai one lena aper 
ture Is being cut oS the other Is being 
cut In which materially aaslala In tbe 
blending et the colors through their re¬ 
spective niters, there being an entire ab¬ 
sence, from the eye point of view of any 
sharp line of demarcation The sight 
Ing and focusing of the camera follow 
the usual practice in suih cinemato¬ 
graphic apparatus, as does also the 
method of operation tor taking photo- 
grmpha though certain Iniprovemente 
I have been incorporated The camera It 
self la prat'tically the same alxe as that 
of the alugle-lena Inatniment. everything 
being rendered as compact aa possible 
The projeitor followa the Unas of tha 
ordinary Instrument for this purpose 
I with the exception that there ere two 
lenses placed aide by aide Here again 
the exposure la Intermlltent The two 
lenses are each flttod with a micrometer 
screw so that their angle to one another 
ran be adjusted to a ubety and varied 
acrordlug to tbe else of picture projected, 
which of rouree Is raUtlva to the die- 




arallene la repeated wh 
being made, aucteealve 
reaponding eectloni ol 
being brought forward 
Ab the expoeed film 























































































































by cutting on* 


hair of tna lantern out or aervira 
The operating macbanlim wbila broad 
ly following that of the ordlnatr gingle 
projertor la atanplor The feed opools 


rttlVniV ^ W-t.dttaii44r-.ntU 

ive lines of travel throogh the gateway 
behind eorh lena eubaeqaently being 
wound up on tha lower apoola tbaaa 
working aynrhrononily through a cen 
tral eprlng pulley drive 

Color projection can he effected either 
by a revolving dish carrying three equal 

■ 3 — iMiRn!5*uli!lWS JSlS^ ■■tain— ttant —ta. 

ilsed sectors of red green and blue glaaa 
leepe tlvely the cutting In and cut of 
eaeh color being pre laely the nme aa 
In the amera That la to aay while 

POR hALt 

u'a'.M»."T5," 'Vsisss^s^sns: 

MIMILLANCOUt 

LIST* OF MANUFACrURtRt 

one lens la being uncovered the other la 
being loaed ao that In reality (be image 
from one leni Is being thrown on tba 
Boreen at one time Inatead of the two 
exi oaurea being made aim iltanaonaly aa 
In ordinary atereosropic praetM It la 
(be speed witb which projection it made 
and the c itting In and out of the colon 
on n h leiie—als il S per lecond—(hat 
In ac43ordance with tie peculiar law of 
visual perslatence ytells not only the 
natuiml color but ulao the stereoeeapir 
effecta 

Though (ha ating disk la the aim 
plait meat a of projection the olor 
eliarts are not techni ally eorrect nor so 
beautiful as are prod iced by tha andlesa 
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ran airing paqoa aerton noting as the 
cut-nir between eaob saecaoBtre color 
niter and Its plrtuie on the band The 
band itaelf le arried orer a >>c1unr pnlley 
and sprorket drum at tbo tdv of (he pro 
JeUIng nehsolRn and earrlad down 
throniA the gateway with tiw transpar 
ent Him agali it which It la tightly bald 
daring the Instant of projection Im 
Ing from the gateway It paaasa ow a 
lower spro ket dram and Jookeg pulley 
where It leav ■ the plotoro flbn Irhl^ 
la wound on the apoel bekrw tha tnim 
band psaaing orer a rigid borlMMUl am 
ahowB In the llloatratlon aet it an an^ 
of aboDt (6 deg lo Oat tba Upward 
traveUng part may clear tha ftidd of 
tans paaalng over another ahnflar aaga 
lar arm at the top whloh davlalM 
((hmolaileg on papa ffl) 








































































































Sclantlfto American 


nd ifkm it ti» «ict>r« 

Mm trwptitiic *r«e »♦ »PP« Wopi md 
th* openOlott la TapMBM 

Tha (M'va diaadfaati^ of tha rovolv 
tng dtak U tbat tke toroaiM tliorowlth 
bava to be aa It ware atandardlMd 
tbat la to ncf, nuat be aoLb that they 
an eqaailj aMdloablo to aay pittun 
tbat may be uod In projaotlon imapatt 
m of tbe denaltlaa of the color fliten 
eaei, to pbotocrapbtnc Tbla often do- 
Btron or depraclataa tbe true roior 
eSbrta and TOlnae On tbe other hand 
with tbe band It la poaalUe to aernre 
tha aane relatlva color acruena tbat 
Wen need In taking tbe plctnn ao that 
the latter la virtually protected through 
tha aaue color flttan aa wen emplorad 
for photognphlng 

With the band monover a now dim 
can be far mon eaally fed Into the ma 
chine In tbla apparatna the gateway la 
of apeclal dealgn The plctun film haa a 
abort length of lead Indicating auusea 
lively red green blue In tha order In , 
ehkb tha axpoeurea an made AH that f 
la neceaiary to do la to open the gate 
way auparimpoaa tha one color filter of 
the endlaaa band upon lu Lorreepondlng 
Indkatlon upon the lead and then all li 
ready tor projettlon The apparatna haa 
been demonatrated In London and Parle 
and the poealbllltlea of tha Frinie Qreene 
ayetam oaring to Ita aImpIKity and 
economy combined with trulhfulneaa of 
color value and dtnalty have attracted 
conalderable attention 

TXI TIUTnig WAUBin—A OOXPAlIMg 

tOonttaKcd /lOM pope $!b. ) 
point Of hearing Is movt advantageoua for 
her batterlea and leaat advantageoua for 
those of the enemy 

Now from what wt hava lald above It 
will be evident that when an all big gun 
ahip maeta one that carrlea a mixed aim 
ament of big guns and gnna of medium 
caliber ahe will endeavor to place herself 
at aiiairlent dittance from the enemy to 
be outside of the armor piercing range of ' 
Ita medlumTallber gunt and within the 
armor piercing rango of her own bigguna 
She tan only do thia however by pee 
■oaaing a reaaonable auperlorlty of apoed 
and tbe greater her exceaa at apeed the 
more completely wlU ahe be maater of 
the pealtlon 

Applying tbeae facta to the ConnectI 
rut Juitice and Inflexible we ran 
see at once bow completely tbe all big 
gun high apeed fighting ihlp of to^ay 
outclaaiea the big and medium gun mod 
ernte speed batUeablp of the pre Dread 
nought period The big gun ship l« 
t Uali)i vulnerable only by the ponetrellon 
of her wateillne or of the barbettes and 
turret! In which the IJInih guna are 
mounted The greeter part of the per , 
aonuel of tbe pre- Dreadnought battle 
vhlp on the other hand Is stationed at 
he numerous guna of tha lerondary bat 
ary whert they are protected by lom 
taratlvely light armor and even at tbe 
IgbtlDg range of five miles they would ] 
be exposed ta eompleta destruction by ! 
the high explosive l21noh sheila 
Otrv Powra—flomparing the three i 
ships on the baala of gnn power we find ' 
that tha Connecticut carries four It i 
Inch 46-rallber guna aigbt S Inch 4S tall 
her guna and twelve 7 Inch SO caliber 
guns the Jnatlce mounts four 11 Inch 
fio>eaJlbeT guns and ten 7 8 inch 4B caliber 
^eoN while the British Inflaxlbla* 
naounta eight It loth 45<allber guna but 
no geoondur omsaaent Now at a flipit 
ing rang# of five maos tha it Inch gnn 
of the Connecticut firing an 860 ponnd 
•hall at t TOO fact per aeobnd velocity can 
psnatrata 8 Inchaa of Kmny armor the 
lldurli giUt of the Jnstloe firing a 731 
pound shall with m mnasia valoolty of 
1,400 tost pair wemO, ou paiaatrsto 7 
iBChOa of Knot armar, and tfio It Indt 
thfi of th* •infiaxlUa,'* firing on fiMk 
ponnd. bhan at MOD test paf aaosiad, at 
AM bataa nkap pn penatrata 0 InehM 

(dnqA tM hs^ amor of tbs 

tm a tmum 
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to 4 tachee at the ends and that of tbe L 
'Jnatlce varies from 11 Inihes to 6< t 
inebea at the ends It follows that the J 
vitals of both these ships would be unite 
aacure against tbs attack of the Inflex 
Ible at this range although It would be 
possible foi her to penotrete both ships 
at eaib end of the waterline blnce the 
Itimh guns of both iho (onnettliut 
and tho Jnsileo are pioUited by from | 
10 to l.tj Inebea of ateel they should 
he pratUtally aafe against penetration 
Ou the other hand the Inflexible would 
not fare so well Blnee her belt pi ole tion 
varies from 7 Inibea amldshlpe to 4 ' 
Imhee at the ende and she would be . 
, theoretically penetrable by the guna of 
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It shonld be home In mind however 
that tbeae figures of penetiatlon are 
worked out for Impact at r pht a»gUt to 
fhk atntoT At tb<Bc dlelaiit ranges the 
prolectlles would be falling at an angle 
of several degrees and theiefuie the re 
elating power of the armor nn all three 
ahlpa would be lonslderably higher thau 
that meniiontd above ' 

The se ondir) aniiBmi.nt tioth of the 
Conneetkut and tho JustI e uuldild 
die thi unarniored but (ould uot pene¬ 
trate the armored purtlona of tbe In 
flexible wbLicia the luriets and 
caeomenti In w hlcb this secondarv 
aimaineut Is mouniel lould be (om 
plttely destioyed by tbe Inflexible■ 
guna I bus for tbe 8 Inch of the | 
C onnetti ut to penetrate the 7 Inch | 
belt of the Inflexible tbty would 
to be within S 401) yards of that 
and the 7 in b battery woul I have I 
within 4 000 yards whllt tha 7 6 Inih 
gun of tho Jiiatl e would hava t 
I wIIbln ''000 yardt to effect penetiatloni 
at normal Impact On the other band 
tbe blncb and ' In h aimir wblib pr> 

I tecta the emondary battery of tbe (on 
, neitliui and tbe 'jlncb and 4 Inch | 

I aimor on the tin lets and bases of the 
secondary battery of the Fienth ship 
would Iw at tbe meicy of tbe Inflexl 
.hies Itlmfa gunk 

In tbia ■u|)poaltiiloui engagement tt> 

I show the advantages of the Dread 
nought type of battleship over tbe type] 
I with tbe mixed armtiiicnl the Inflexl 
ble with an advantage if 0 tv 8 knots 
, of trial speed (It will be uudeistool of 
(oursi that an engegiment would never 
be fought at tlxw maximum spaide) 
would elnt to plate beraslf at tbs raaxl 
mum effective range for her own guns 
whlih if the wiaiher wen ilmr would 
probatly be not leas Ilian flve mllea Hir 
liigh(.r apoed would give bor tbe aome ad 
vantage wbhh the weather gage or 
Iwliidwvi-d poslllun gave to the uid fight I 
'Ing frigates in tbe days of Mil power and 
tha smoothbore Her probable plin of' 
attack wiould be to assume a position I 
aoniawhat ahead of the leading ship and I 
thtn (oncenlrate tho whole ot her eight | 
I guns upon that vessel in tbe en loavor 
to cripple path ship in detail vnd It Is 
an Inlervstlng question whether this loa 
lenliallon of Ore on each ship in turn 
coupled with tbe viilnirablllty of the 
armored loelllons of tbe seionrisTy bat- 
I tenes an 1 the great expoaure of 
I the crews of those batteries would 

I not go far to offset the lighter 
armcr prole tlon of tha Inflexible 
By taking akillfnl advantage of her 
Bupeilor Bleed anl If the gunnery on all 
(three ahlpa w re equal it is conceivable 
that elo might win the flghb Should 
ebo be g Xing tie worst of it on tho 
other hand hei higher speed would leave 
her free to liaw out of the confllit when 
evir her ommandor law lit I mm what 
I we have sal I however It le evident that 
ship for hbip ahe would be mora than a 
i match for cither vessel alone and In a 
\ dual BhA would probably (lose In to 6 000 
or 7100 yards and try to overwhslm 
the enemy quickly with her It Inch goiia. 
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iDVOAnovAi TAira or m Rusiov.nLtw 

OILUIATIOV 

III vluw nr tbo roiiiililunibls coat exronding |1000 
non of the lludaon l<'uUoa Celebration, the qneatlon 
luiM been ralaed lu to whether any reaultg have been 
nallred or lUiihl Doiialbly be reallxed that Juatlfy ho 
great an outlay If by reaiilta we arc to iinileratand 
any tangible i-otninenlal mturna, it might be tllfllnilt 
to give a antlarnitory anawer although It rannot be 
doubted that mine boat of the Inn and that Innumer¬ 
able army a bb h rntera to the phyalcal well being of 
a holiday crowd nre more than eatlafled 

To tlioM of im who are In the habit of lunklng be¬ 
low the aurface of things and who ever bear In mind 
tbe tranacendt lit Importance nf the aplrltuol and moral 
over the merely material, It will be evident that the 
mure outlay upon the reoeiil festival la of minor Im 
poranie coaitwred with the valuable gain to New 
Yoi k (Ity, tbe Itudeon River district and to the coun 
try at large due to Ihe cloeo attenllon which that fea- 
llval hue directed to certain Important events In tha 
history of the United Slalua and the oorreellng of 
certain lurlous hlalorlral errors concerning them 

Thna, in view of tbe far-reaching Importance of hla 
dlerovery. It wna well worth the cost nod trouble of 
the eelcbrallnii to abollah onee and for nil the myth 
Icnl Hendrik ’ lludeon and have restored to the page 
of hlainry the actual Henry nudsoii KuKlIshtnaa,” 
who sailed In a Dutch ship knd under tlu Diilch flag 
nflt r signing the recently illscoverod conirad In which 
he Is HO imuied and Ibiia designated And It may be 
hs well Just here to explain that the total absenee of 
the Kngllah flag from the elalioriite sebeniu of decora¬ 
tion wna pnrfei My propnr even In apltn nf tlio fact 
Ibht II i-elebrated the feat of a Drltlsh illlxen For 
the dlatoviry of the rivi r wna made under thu ana- 
pin a of a Dutch eompuiiy and by a ship w hit It flew the 
bluo white and nrniign JuHt as that other gnat evint 
eoinineniornli d by the celebrutloa the inauguration of 
Bteamahlp travel wna aibleved by a vosimI whlili flew 
Die Ainerit an ling Tm hub ally conaldon d the exclualve 
luie of tbe uid Notlierlaiid colon and of our national 
emblem wns eorrm I and had Ihe arheme of decora¬ 
tions been thrown open to Include the flags of all ns 
tlona It would certainly have lost muih nf that dls- 
lint live iharnrter which was one of Us successful fea 
lures. Now that tho blslorlcal facts as to the real 
name and natloiinllly of Hudaon have been presented 
In suth eonvlDclng form to tha world at large. It Is 
In he hntietl that the mistaken spelling of the name 
will be larefully avoided In tha Interests of historical 
St 111 racy 

Tlie other Important troth brought out by the recent 
fcatlval Is tho true relation of Terrazzaao nnd Henry 
Hudson to the discovery of the Hudson RUer The 
nsme of Hudson hns been given to fbe river by prao- 
tlcally nnlveninl lunsent becansa he wns tho first 
navigator to make n romplole exploration of the river 
throughout Its nAvIgiilile length and to leave behind 
him a carefuTrecord of what ha oaw and did He did 
not himself claim nnr its far as we know has anyone 
clalmeil that hr was the dlRcoverar of New York Bay 
an honor wbbh we think should Tightly belong to 
terroasano The dncumtnt which glvaa tbe account of 
Veiranauos visit to Now York Bay leaves the Impres¬ 
sion that his time was spent In the bay and that the 
river he mentioned may have been the Narrows Cttr- 
tain It Is that the fait that the water at the mouth of 
Um Hudson If he ever entered that stream was com 
plotely salt, and that (he tidal curreutn were oa strong 




la 000 dlrecthw pAeiv tfngt |#«a Yattg* 
Buto ovary raanon So tMlidva (kgtha oka at tbo wootk, 
not of a river, but M aa am t^ tha lao. VtrraaaaoowM 
a bold navigator, and hla totter to Pranoto tbo Pint, 
deoortbing bla vttyaao, proivM bin to Imve bcoi a elooo 
oboorvor and eapabla of givtag no entortalnliig do- 
aerlptlon of what ho oaw Tha gBonlnenoaa of the let¬ 
ter, It la true, haa been attacked, bnt tho latoot con- 
oenoni of opinion among tho hiitorical antborltlaa 
agrees to eonatdsr It as gannlno. 

For those reasons it Is rather timely that the Italians 
of this city ahonld havs recently erected a moanment 
to their fellow connlnmaa, which will nerve to eon- 
nect his name with tbe famoui harbor into which ho 
sailed In lEt4 



Ve have received ao many roqueats ter Information 
about Ihe widely diaeuased Hetvflle-MaoAlplna im- 
provement In the marine ateam turbine, and ao many 
exaggerated statements have appeared In tho publlo 
proas as to the “revolutionary** character of this do- 
vice, that we hasten to say the ImprovemeDt la In no 
senso revolutionary but to rather one Important atop 
In tha evolution of the ideal marine turbine drive 
Hitherto the propetter has been placed on the same 
shaft as tha rotor or rotating portion of tbe turbine. 
In the devtco which Westtnghouae bM built for Kel- 
vine mn4 MacAlpIne the propeller would be placed on a 
separate shaft from the turbine and a reduction gear 
of five to one Interposed between the ihafts, thereby 
reducing the speed of the propeller to one-flfth that of 
(he turbine 

Why la this Improvemont, tnppoalng that In actual 
test St sea It proves to be as efficient as In the experl 
mental teats of such great ImportauceT Why should 
not the turbine and prupellcr be upon the same ahaftv 
Why should it be desirable to run ono at a much 
higher speed than ihe other* The answer Is that the 
steam turbine shows Its b«t economy consinnes the 
Icaat coal pit horsopower when It la run at high 
speed wheresa tbe propeller shows Its heat economy 
when It la run at a relatively low spoed of revolution 
This is true both of highspeed transatlantic steamships 
and slow-spced cargo boats The propellsrs of the "Kai 
acr Wilhelm II,*’ running at a sppnd of 8S to 90 revolu- 
Mons per minute show n propeller efficiency of from 
00 to 01 per cent The propellers of tha “lAifHantn,'* 
running on her trial trip at IgO revolutions per mtn 
uto showed n propeller efficiency of only 48 per cent 
Had tho ' I,ueltanla'’ used larger propellers running 
nt lower speed tbe speed of the turbine would hsve 
been too low for efflcieniy and results at the turbine 
end of the shaft would have been Alaastrona On the 
other hand had tnrblnes been used on tbe “Lualtanla’’ 
running at the high apeod which gives a maximum tn^ 
blue efficiency tho propeBor efficiency would have been 
oven leas than the low figure of 48 per cent The only 
way out of tho lUlumroa was to use the present spoed 
of ISO revolutions which Is too low for tho best tur¬ 
bine results snd loo high for the beat propeller resulla 

Now, what Melville and hla coadjutors have done Is 
to design a gear which Is strong enough and runs 
with anfllclcnt sweetness to transmit the great horse¬ 
power of a modern steam tnrhine wllboiit caoslng ex¬ 
cessive loss by friction When Do Lavs! Introduced 
the first practical steam turbine some fifteen years 
ago, hu solved the problem by Introducing a long hell 
cal gear which reduced the speed from tho several 
thniisand revolntlona per mtnuto of the turbine to tbo 
working speed which was required on tbo power abaft. 
Apimrcntly what has hoen done In tbo new doviro Is 
to master the difficnit problem of providing a hellcat 
gear with a certain power of antomntic self-adjust¬ 
ment which will enable It to tranaratt several thou¬ 
sand horse-power without serious wear or bsavy loss 
through friillon 

Henrefoiih If tbs imar shows good results In sonr 
Ice at sea it will be poosiblo to seenre tho same horse¬ 
power with smaller turUnes running nt high speed, 
and to design tbo propeller witfa strict roference to the 
Rise and speed of tbe ship nnd the securing of a mnxl- 
mum elferttvo thrust Kconomy will thus he etISeted 
at both ende of tha ehoft, the engine room will be¬ 
come mnnller, engine weights lass, and the space snd 
weight thus ssved can he put into cargo and 
ger ipten, or. In s wtrshlp, into heavier i 
better protoctlen. 

m BOR Nvnm vatel mnr. 

In n cerUIn respeet big guns are like big hnttlaghlps. 
At the time they nre being bnlK, It would seam that 
the limit of siss gnd nngn bad been ranched, as ia- 
deed they have, tor the time being, 
toward Improvemcat to oo rmpM, however, in thsM 
days, that hardly haa ena oonatnietlon raaehed Its 
snppeaed limit hetor* work to begun on another, Ug- 
ger and bettor A good Bhtstration of thia toet to bad 
In the making o( tbe torgsat and meat pownrtal 
navml weapon In the world, namdy^ onr new ngnal 
14-lnoh breech-loading gqh. This powartul wmm to 
neniing completleii. and wiU be deilversd to the Nanry 


to Miit 

“Arktman^ ^ to 
at no eMTeme battle range Of ftM gbidA Thg lUgh-t 
neoB ot the annor piotw on tbe Mtttk haijBitoim 
“finndiienfbt*' add her aneeaseora In tUr 
to 11 IncEea at tbe maxlnnm ThU thlcbiMli ofhtmot 
to being used on the new Amertcan wgrtUgg n^ 
wider oeoatmotton. Up to the tlmn qf th* epnatoiifr 
Uon of the 14-inab gnn. the new Amerlcnn It-lneb gob, 
with Its penetration at 11 laobea of Krnpp armer at 
9,000 yards, was oar most powerfnl gwi Bat thht H 
haa heea graatly sarpnased by tha aaw pMM is tkowa 
by the tollowlag flgnrea 

The new 14-tnch gnn weight nearly 04 tons, or 10 
torn more than the IMnch rlfies bnllt tor tbe bMBb- 
■htpa “North Dakota’* and “Delaware.** Its toM 
Icn^ Is 5SH feet The capacity ot tbe powder 
chamber to 19,848 enbio Inches, nnd it will raqnlrn 
889 pounds of smokelesa powder to hnrl the pro¬ 
jectile ot 1400 ponada. After this huge shell la 
fired. It will travel a dletaneo of 641 inches within 
the bore of tbe gnn, end after leaving the mnssto it to 
good tor n Sfi-mlle flight The range at whtoV-W Wold 
he fired In ectuel battle however would be about 9,000 
ynrdi, or five mltoe. The range ot naval battles beg 
tretosd since the Bpentsb-Amerlcan. war, at which Uma 
3 000 ynrdt was the eetlmBtod range for a naval oon- 
lllot, the gnna being hnilt neeerdingly But now to out¬ 
range the “enemy” It boa become qeeeaaary to bnlld 
sU American naval gona with a range of five mltoo,' 

Tha ahell will leave tbe mussto of the 14-lnch gun 
at the rate of 1600 toet per eeoond, and Us mnaffie 
energy will be 05 006 toot tons. Thle la 18.000 more 
foot tons energy than that designed for the latest l|b 
Inch weapon. So great to tbe penetrative power Of 
thie rifle that, when fired with n toll ehargei, the prw- 
Jeetlle will penetrate 82 7 Inrhee of the heat Brupp 
steel armor plate at the mustle, and nt the range 01 
9 000 yards would peas right through n piece of ermer 
13 inches In tbicknees 


Almost simultaneously in Oerniany and In AnMrloa 
Messrs Orville and Wilbur Wright made two new ree- 
erda of an entirely different kind on tbe aeianid and 
fenrth Instant Tho first record wns mode by Orvills 
Wright at Potsdam Oermany on October Snd Be 
first took Crown Prince Frederick William on a flight 
of 10 ralnntos* durnUen at abent 4 30 la tbe nfter- 
'noon During this flight the machine wns driven to 
an nltltiido of about sixty feet The Crown Prince 
was greatly pleased and be urged Mr Wright to go 
higher Boon after alighting Orville Wright started 
out again by himself and tor fifteen mlnntss he kept 
steadily mounting In circles until the areoptnne was 
a tiny speck In the shy After ranching the maxtanmn 
height, which he estimated wss about 600 moMn 
(1637 feet) he started In a swift descent The ma¬ 
chine came down at a terrille rate and finally allgbUd 
safely aboat five mlnntss after It started the deeoent 
Orville Wright said that the tIbw be obtained wsa 
very similar to that he bed wbea on boan* the 
Zeppelin airship, except that objeeto seemed nnaller 
on arcpnnt of bis groater height Tho height ranched 
was not aecnrately measured, but from WllbOr 
Wrighl’s statement to our editor that his aeroptone. 

It sent upward at Its beet speed, would probably asosnd 
at the rate of three feet a second. It seems probable 
that Orville attained even a greater height than he 
believes himself to have reached. 

Tho second record Is that of Wilbur Wright which 
was made about 10 A M. on tbe morning of Oetob*f 
4th, when he atarted from Oovemor’s Utond and ttorw 
over the miters of Vow York Bay and above the NmOi 
River to h point oppoelte afanCs Tmnb, OIreling 
around the Brltlah erutoar “laitoxible,” ha made the 
retnm trip eloea to the Jeraey sbete. nt an elfvutton 
of only about sevnuty-fivn toet Ou the upward Jourttey 
he flew at a height of some two hundr^ toet wheto 
he experienced oonstdernbla dlfltontty from tbe addles 
snd gusto ot wind prod u ced by tbe skysrrapai* In the 
lower put of tbe city A nottbeeat wind of sbobt 
Mttr vraa btotrtog. Oa tbe 
retnrn trip, the daring aviator kept on the other file 
of tbe rivpr. and at a low Otovatioa In order to gvoid 
tbnm guatt 'tha entiru Jongney vms made to W ttto- 
ntes and 88 secoada the dtotoaoe being nbont 1844 
mllea This flight was not cOlotol, i 
expected to repent it in the afternoon The ^ 

It 4 P M. but just od i 

about to start a cylinder blew off the utotor. and lOto- 
tlvely pat tbe merhine out of cmninlmton- As llr 
Oarttos bad left the dty th« orsntoff bototo nfUtt B#* , 
tag tasde g ehort circular dlght of a ffinnrtor 
there wns no mors flying In oommottog'WIto thkim-' 
eoD-Pidton OalebratiOn. llr Wright badigtrosdr tobliiin 
to toaeh two Itontonsiito to fly Os g 



$dleg|tlllc Ain*Hcaf\ 


275 


^ MMl mmIMM* br tlM «I«iitrto fnnuwe U makltiK 
it ti« «rMNnt Uqs tbm u« In opai^ 
nOan'nboat » tonnofn of Um tiMtrlc typn, nameir, 
1» pe Um BMnlt •rntm, 14 of the KJalUnp, 10 ot iha 
.«.t thofUM nnmbw ot tbo RoacbllnK-Roden* 
taMMor nd Qlrol. Qw othor twantr-oovan fornacaa 
bafnt ot al«M ottar oatama. 

BodiV Uta Qndaon-Fnlton Oalebradon week, the In- 
taAomigk llapld Trnnalt Company of thie city car- 
rtad ta tie ooarae of one day t.tOO.OM peraons wlthont 
DOotdMita, bloeka, or otkar detriment to tti aerrlce 
TlM tnOo waa about aqually diTlded between tba ele- 
Tatad roada and tbe-anbway Ooaalderlns the nrowded 
condition, thia la a tmly mareeloaB feat of city trana- 
portathm 

.At laat tbo iUontIo haa been croaaed by a ateam 
ablp at a apeed ot OTor S6 knota an bour the “Manre- 
tanla** on bar laat trip to tbe wettward harlna cov- 
arad the eonrae fmn land to land In 4 daya, 10 bourn, 
and B1 mlnntan. at an average of M 06 knota, reduc¬ 
ing bar laat record trip to tbe weatward by 44 mlnutaa 
Altbongb Aa did not reach her bigbeat prevlona day'a 
mn, aba maintained a ateady high apeed on every day 
ibrongbout tbe conraa 

Ibo aaontbly loport ot tba Acting Chairman of the 
Panama Canal to the Becretary ot War dated Septem 
bar 16th, atataa that during tbe menlh of Auguat the 
total amount of excavation done on the Panama Canal 
waa 1766,176 eublo yarda, the average rainfall being 
617 Incbea. Prom now on tbare may be a diminution 
In tbo totala of exoavatlon, due to tba fact that por- 
tlona ot the canal bava been flnlahed and that aa the 
excavation grown deeper, the number of ihovele that 
oau he employed will ho rednood 

The taata which are about to bo made of the now 
army 14 Inch gim at Bandy Hook will be followed with 
rloee tntereat, for npon the aunceea of tbia gun will 
depend the character of the future armament of nur 
aea-ooaat defenaea. The new piece weighs iibnut the 
same aa the preaent 12 Inch gun but dree a heavier 
proieetlla with lower velocity and a greater curve of 
trajectory Itl great advantage la that It can Are 260 
to 800 ronnda without aerloua eroalon oa compared 
with the limit of 80 to 86 rounda for the IMnch gun 

The Bath Irou Woika are to he congratulated on 
the remarkable speed made by the new torpedo-boat 
deatroyer ‘Reid" during her standardlaatlon trials on 
the Rockland mile course, when she reocbod a nmxl- 
mnm speed for cme mile of S4 66 knots. This la about 
a knot faater than Uie apeed, which waa Itaclt a rec¬ 
ord tor a lorpodo-lioat deatroyer ot the "Fluaaer' 
which made over 331^ knota Tbe moan ot the high¬ 
speed runa of tbe 'Reid” waa 6176 knots which la an 
eighth of a knot better then the average of tbe "Flua- 
aer" The abaft horsepower waa 16,000 

The Japanese armored cruiser "Ibnkl” which la 
equipped with the Curtla reversible turbine bnllt by 
tbo Fore River Company boa recently undergone anc- 
desafnl aleamlng trlala In Japan In tbs alx-hour trial 
under full power, tba steam chest preoaura was 239 
pounds, and tba oxbauat shell vacuum waa 26 7 Incbea. 
At 260 6 revolntlona per minute tbe brake borae-power 
waa 27,142, and the water rate per brake horaa-power 
waa 16 03, corrected to contract eondltlono. It waa 13 88 
peundi. The "ibukr carriee four IB-lnch and eight 8- 
Inob guns 

The oonanWnt aagUoar appointed by the dty to 
pass on the plana sod safety of the new Manhattan 
Bnapenaloa Bridge Mr Ralph Modjaakl boa found 
everything to be aatiafaotory Tba main tower foun 
datlona are good and anfflolent, and allhougb the foun 
datloB of tba anchoragea conld have been Improved by 
driving Inclined plleo, tbe fact that careful observa 
tlon for the peat sixty daya failed to reveal any appre- 
dabto movement leada him to consider that the foun 
datlona are aafa and anSclenL Tbe structure haa been 
MrefttUy dealgned apd well bnllt and will be amply 
atrong to carry the beavlest tralBo, aa well as any 
reasonable addition In tbe weight of properly regulated 
tradio that It may have to carry for many yeara to 
Soma. 

Onood tfco most Important woriu connaotad with tba 
d^ma Canal la tba spillway in tbe middle of the 
Qrtnn Dam for regulating tba height of the water in 
tba iakB, pOttally It ta praferred to locate tbe qtlU 
way In a pealtlon mora or Isaa ramote from tba dam, 
but in tba pranant caaa the axlatenca at tba eenter 
of tba alta of tba dam ot a blU, which provided a 
rwA nrfaog at about aaa teral, proved tba deciding 
fnotor, gad lad to tba abaloa of tba preaent alu Tba 
«tUwv eoaatata of g enerata dam, whoaa craat la 
to ba bnllt a* tba wa ot a with ita fboa eonvax 
ta tba lake Tbo mwg will ba at Jg feat abova tea 
lavaL Abav* tbta, and -»laead batwaan thirteen can- 
mbt ptorg bum gt tba gnai of tba dgm. wtU ba four- 
dgaa fbtaa, wbaaa tqM, when Ibay gra alaaad. wlU ba 
fMt gbam am lovat Hi iga d wiag wffl giva abao- 
,.}gM aimtr^adaa.lri*.ltfbl p|4af aftfMpfUa oa*- 


ELECTRICITY 

Tbo Fommaatar-Oenerai ot the United Kingdom haa 
asonrad tor the government telegraphic ayatem all the 
Marconi wirelam telegraph atatloni In the Brltloh 
lalea 

A now oomfalned eletlric lamp and shaving mirror 
has been prodneed, In which the reflector can be ar¬ 
ranged to throw the light only upon the face below 
the eyes, no light Mllng upon the mirror or the eyeii. 

The BilUih Antarctic expedition now In eonrae of 
preparation will carry wlreleae telegraphic equipment 
BUfflclent to enable meaoagea to be sent to New Zealand 
from the ship and from aUllona eslabllahod at baoea 
of auppllea on land or Ice 

Tha BohU crown steel works at Blatona in the 
Ural district have acLured the right u manufattnre 
steel electrically by a process owned by a Cerman 
company and using Induction fumacea An electric 
plant will be Immediately inalalled by the blemena- 
Halike Company, and tha product will be marketed 
directly 

The alaotrlflad aubnrban ayatem of the New South 
Wales State Tramways at Sydney, N S. W, showed a 
profit of 1367 000 tot tbe year ending June 30tb 1908, 
after paying all working expensea and Interest on 
(apllal oa coniparod with a net lota ot 115,600 a year 
for tha steam lines owned by the State This encour- 
agtog result will prohably cauae extenalvo olet.trlflca 
tion In Victoria and other adjoining Statoa 

ns Oommonwealth Edison Company of Chicago has 
been most aucceaaful with Ita plan of Introducing elec¬ 
tric flatlrana Ten thonaand 6 pound Irons were dia 
tributed up to March last on loon for six months with 
out charge At the end of that period the uaod Irons 
wore offered for sole at a reiluced rate to the naors 
most ot whom were only too glad to retain (he Ironu 
at 80 low a pri<« while the demand for used Irnna 
returned hea been greater than tho comiuiny lan 
supply 

n ta reported that a large wireless telegraph aud 
tolophono Btntlon Is to be erected ot the Omaha shops 
of the Union Paclllc Railroad where Dr Frederick 
H Mllleiier will tonduct wirelena telegraph and tele¬ 
phone exporlmenla. Dr Mlllener hopes to develop wire- 
lem telephony to eu< h an extent ns to {lermlt rHlIntad 
offkiala to keep lu touch with trains and thus govern 
their movemonta from sixty to ono hundred miles from 
Omaha If tho ayatem la developed na bo expects It 
wilt be possible for passengera on moving (mins to 
carry on telephonic conversoilon within a mdliis of 
rne hundred miles of Omaha 

The rapid progress ot aviation baa caused Attention 
to ho drawn from a new direction to tho dangers of 
atmoepherlc electricity In an article In the Ktektro- 
technlache Zeltscbrifi Mr L Zolinder dlainases the 
danger to balloona and aeroplanes ot electrical dis 
turbonccs and the notbods ot arolding dlsnitroua 
effacta He points out that tho eledrical condltlonv 
of the air am subject to groat variations during thun 
der atorma and that tbo atmospheric charges may 
change auddenlv In sign In clear weatfaor an ordinary 
l-alloon without metal parts la not exposed to any 
danger so long sa It floala In ihc air but in tho mod 
em dirigibles much of the framework innsUta of con 
ducting materials, which add to the danger Also a 
lolloon may be charged with eleiirhlly and a spark 
produced wben contact with the ground Is made, set 
ting Are to tbe gas 

Aa ordlaoaoe waa Introduced at a meeting of the Clly 
Council of Chicago making It coiupulsory for all rail¬ 
roads operating within eight miles of the city hall In 
use electricity on their lines In place of steam Them 
la every prospect that this ordinance will be pasaud 
as there appears to be considerable popular agitation 
In favor of It The ordinance raquiroe that within a 
year after Its pasaage and publication all railroads 
ohall submit plana to tha Commissioner of Public 
Works, and within six months after the plans and 
■pecldcatlona have been approved they aha! I com 
mence to electrify their roada If this nrdlnanie la 
paved it will result In abating the smoke nulunco lu 
Chicago to a large degree 

Tbe long lead In bydromleotrle work maintained by 
the PadAn coast, which, with exceptional natural ad 
vantages, was early In the Aeld la Illustrated by tha 
new power plant of the aceat Weatorn Power Company 
at Big Bend on the realher River, Cal tho dectrleal 
equipment of which la described In tho Floctrlcal 
World The penstocke are tho largest over built for 
■0 great a bead, the turbines themoelvea are of record 
siae, 18,000 boraeiKrwer j»or unit, and are operated by 
what U certainly a record head of water for any tur¬ 
bines, 686 teat Tba traoafnnners also are of recor' 
Blaa, being tbrewpboaa units of 10 000 kllowatta cs^ 
pootty. with 100,000 volte on tbs hlghtenalon aide 
Anothar big plant described In the same lasne Is that 
0( a* Grand Rapids-Muskagon Power Company which 
Ig NBitrkaMo for Its high voltage generation, 110,000 
volte Jbdng the highest yet attempted a« well M (or 
ttt glimUoUy ^ Ite grrugamant 


SCIENCE. 

Or. F A. Cook haa dot bled to submit to American 
anlentlAc and geographic organlzatlona duplicates of 
the proofs whb h arc at the University of Copenhagen 
A almuItaneouB aunouncnneiit Is to be made in Don 
mark and this couutry as to whether he had furnlabed 
adequate proof that he hod rcathod tbe North Pole 

Ten grammai or about one-third of an ounce of ra 
dium chloride oqulvahnt to one grBiiinie of pure ra¬ 
dium, la tbe total output for elghlcen mnntba ot the 
jOBihlmathal mines Afli r tho hospllnU and aclen 
llAi InslItutloUB ha^e lieen Hiippllcd tho remalader 
will he offered (or aole at $75 00(1 a grainine or 161^ 
grains 

Analysis of the natural gas coming from the Can 
LSBus wells which Is used for healing purimscs, was 
made by M Meuschen as to the gas from the Blhl 
Kyhat territory He Ands the following composition 
In per cent McUiann 54 80 hydrogen 1168 snlur 
Hied carbides 1 20 nitrogen, 20 42 nxvgrn 7 car¬ 


la s recent losne of the ANtrophysIcal Journal Mr 
Walter 8 Adams of tbe Mount Wilson Observatory 
station Bunimailsos tho rvaulta of a study of the Mount 
Wilson photographs of aun spot spectra A dlacuaalan 
of tho various elements whoao linos are slrcngthened 
or weakened In the spot spectrum Indicates that the 
changes observed may be Ust accounted for on the 
basis of n reduced temperaturo In spots A detailed 
study of the spictrum of Iron furnishes especially 
strong cvldcmc In this direction and the weakening 
of the enbanred lines In the spot spectrum la also 
most simply espHtned on the same basis The pres¬ 
ence of the spectra of (Itanium oxide magnesium liy 
dride and calilum hydride Ih swflicicnt to aicoiint for 
the grc'nter iwrt of Ihi iitiknown fluling and band lines 
appearing In the spot Bpc<(ritm The disnivcry of the 
cxlitence of a msgiirtb field In sun aitols by Mr Halo 
proTldcs a readv and siifllflont explaiiHlInn tor the 
widening of Inrge niimlicrs of lines In the spot spec 
tnim for wblih Ihiri Is no marked change of Inlcn 

illy 

An apparatus for making enlarged troctiigs of sound¬ 
waves from a (yllndrlcal gtapliuphnne rn ord the 
magnlfliallnn ranging from 170 to 2 50fl times wsa 
desiribcd hy K Proilor Hall before the Hrltlsh Aaso- 
ilutloii In Ibe aoumi waves two elemenis are dla- 
tlngulabcd ImpulBo niid resonance whbh are lllus- 
tratiil by wavis fruin Ihc tnrncl, violin hiigle etc 
Vocal wAtee are found In groups regularly repenli-tl 
Bnth group contains a alnglc Impitlse from the vmnl 
(Onla together with one or more seta of resonance 
waves produced by vlbrnllons of the air tn Ibe visa! 
tubes Pitch If determined by tbe number of ImpiilHes 
per second -1 e by the numls-r ot w avo groups—and 
la not affected by tlie cbnrnctcr of the wnves within 
Ihe groups. Tho vowel quality of vocal sounds Is not 
peiceptlhly faffected by the number or form nf the 
rc-snnsnee waves but Is elepi lideilt upon (heir [cerlisl 
Icily Tlin rule of Ihi' ll■Hnnnuce waves tuny lie caliu 
luted from the length of Ihe nlrtulws upward from tho 
vninicairils Ihe talculotIon shows for exumpiL that 
the sounds ni u np all contain n rcscuiancs wave 
whose period Is about 520 The mean rates found frmu 


for n 525 fni »p 680 The nbaerveil rato fnr the Bound 
of a In till wonl great la 420 aud for the sound nf 
a In 'mnl "70 wares per second 

Mr Durand, Unlioil Btatca rensiia DIrnctor has 
made an ap|s>al to fannera nil ocer tho country to 
assist him In sciurlng nci urntc sgrbullural returns 
nt the roroliig cenHua lie 11lists fliat farmers will 
keep or provide aome sort of written roconl of their 
oiM>ralloii8 during tho year lOiiO fcni li person In 
rliarge of a fiirm will be luiki-d to nati Ihe m la'Hgn 
Slid value of Ills farm—(bat Is the acreage unit value 
of tlio land kept ami lulticatcil by him (hi area of 
l(,nd In his farm covered with woodlnml and flnnlly 
that whlili ts iilUI/eil for speciflcil (snii piiriKises tho 
acreage qimiitlly pimlnced and value nf each crop In 
eluding grains, h 1 } vegelablos fruits cotton tobacco 
etc, raised on the fuiin In 1909, tbo number and 
value of All domoslli animals poultry ami snarma of 
bees on the farm nn April 15th 1910 Hi will also 
be asked to state the number and kind of animals 
sold during lino and ihe receipts from such sales (he 
number piirchnsed and the amount paid thirefor iiid 
Also tbo number slanghtered (or food ami Hie cable 
of Bueh animals The census act provides that the In 
formalloi shall Iw used only for atatlatlcal purposes 
for wbici It Is supplteil No publUatlon sball Iw 
msde by the Census Offlee whereby the data tiiriilshnl 
by at y particular ealubllahmeut ran be lilinllllul nor 
abaci 'he Director of the Census permit aii\ oni mlur 
than tho sworn employees of the Census Oflli e to i v 
Atnine the Individual reports Furthermore Ihi In 
formation reported on the Bgricnltoral siliedule -clll 
not be used os a basis of taxation or be commiinuatcd 
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Thr ar LI^bM Air CarWa MasMe 

!■ tba >r iBr—ra of Uut NhiB, 

Ihf laik of HtHiia ntiiMlIo* for iubu; dUoamB of 
tbs iklii hu (suKil n dlllient sssrih for now rtme 
dies more efflrlpnt or loss dlsssreeabls than those in 
(ommon use An tiooh In denuatolosy was m irked 
by the lutiodurtlon of Hoentsen rays whlih exert a 
curative artlon In many cases of eiaeiua attended 
with profuse exudation and Intense Itching In 
psoriasis and In many fungoos diseases of the skin 
end hair Cathode rays hare pi oven beneflclal In 
numerous cases ol lupus and cjulte recently mallg 
I ant tumors of the skin have been cured by these rays 

But In many tascs Ircaimint with rays tailed to 
effect a definite c ire and the experiments with other 
physical and chemical agentloa were resumed An 
Americ an pbyali Ian tried liquid air and carbon dioxide 
and obtained more or leaa auiieaa In caaea of tuherou 
loue abeceasee moles plmplea and superficial cancer 
of the akin The method of treatment la aa followi 
Cotton wool wound tightly on the end ol a rod Is 
dipped into tbs doubls-walled glaia flask of liquid air 
and then pressed lightly on the uffc ted psit ol the 
skin The skin Ireexcs sad becomes Inflamed and in 
from in to ( days the moibid giowth alongha off 

But liquid air la expensive and it also acta too enor 
gitIcHlIy Au equally tO lent but cheaper and more 
manageable ogont la arbon dioxide which was flrat 
employed tor this purpoae by Puaey hrora the iteel 
cylinder which contains liquefied carbon dioxide the 
vapor la allowed to escape Into a glasa tubs Here it 
condenses Into snow which is compressed by s piston 
Into B hard mass This can be trimmed to the sUe 
and ilinpe of the morbid growth to which It Is to ba 
applied and thus the freerlng of the surrounding 
healthy skin an be avoided 

The temperatuie of c arbon dioxide snow la 1 iO deg 
t while that of liquid air Is shout - 290 dog F 
The snow la cold enough however to free/e the akin 
ii to a hard whits mnrn In a few minntes Too long 
an application may causs necrcsls or death of the 
underlying tissues The skin aubsequentlv becomes 
■lightly Inflamed and a blister similar to that caused 
hy ■ burn Is produced In kcncral freerli g and burn 
ing producs similar effccis on the skin In two or 
three weeks the part thrt has been fro^n falls off 
aa s scab revealing skin of quite nonnal appearance 
or marked by a slight scar The aiplication of this 
remedy le not attended with great pstn lu the treat 
ment of facial blemishes especial care must be taken 
not to freese the skin tuc dccily Ihs field of applies 
tton of carbon dloxlls snow Is extcntlve Hitherto 
good results have I sen obtained chiefly In cases of 
Inpns hat small tumois callosities moles pimples 
efe have also been treated with aaccesi—Ur Berg 
rath In Die Umsebau 


many In the 
first photo 
graph a cy 
cllal la shown 
traveling out 
side a globu 
lar cage on 


dInary bicyc le 
wheel of iH 
Inchee diam 
eter and that 
of the globe 
la ten times as 


SctontHio Amrteftiv 

weight ooBstaaUff dnm him down the ilope In froBt 
as well aa beekward In other worda bo must not 
only keep his tiaUnoa right and latt but also forward 
nnd bai kward The latter feat he aooompllahes by ac 
celerating or retarding hla bicycle 
The other photograph ahowa two men Insldo the cage 
They rotate the globe throngh the frictional contact of 
their wheela with the globe 

m miT noToetAn or sAuin ooxn 

The accompanying photographs of Halleys comet 
were printed from negattvas mads with the Tsrfcas 
two-foot reflector by Mr Oliver J Lae on the nights of 
Septsmbsr i4th and September Hth aatronomiosl or 


a this fhotefra^ of Hallt 7 *a eoMt the amm 
Indlcato tbs positlsa of the eomrt At pres- 
eat the eonet eaa be sesa oaljr throat 
a pawsrM telsseeps 
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TKi mar raoTooiATH or halut • com 

on the early mornings of aeptsmber 2Sth and 27th 
civil The photographs are heis publlahed by petmls 
Sion of the director of the Terkes Oheervatory editor 
of the Astrophyglc al lournal In the October number of 
which magailne tbeee plcturea are appearing together 
with photegrapbe taken on other dalee On Septem 
her 24Ui the exposure wag from 18b 12m to 16h 42in 
central standard time on September 2eth from 14b 
47m to I'b 47m central standard time The arrows 


shown oa Sm artglaal (tata an about twaatrdiva 
thousand UmM u faint a« a Ma U Ha a gnltada atar, Iha 
limit of iiakad<fraviaibiUty Tha oomatu motion la tha 
ikr St this tlma is oompacatlvaly alight end win ba 
very much greater later The eomat was retrograd- 
log or going weetward at this time sa assn from the 
taith (to whooa motion this ratrogreaskm wu wfadlr 
due) having ceased lU eastward motion a tew dsya 
betorOi 

The omnet has been mirromstrleally obaorvsd on lev- 
era] al|d>ta with the forty Inch Terkes taletoope hr 
Profb. Burnham qnd Barnard On the 2«th It was 
estimated by Prof Barnard to be of magnitnda 14 or 
14 S with a diameter measured aa 10 see, but without 
definite boundary The prasanos of strong moontigbt 
Is likely to prevent the obeervation of the comet either 
visually or photographically for aeveral nlgbta after 
September 27th 

A ngls nabwwl f AertaA aavlaartnw la Vroaea. 

It Is dua \o the snsrgetlc efloita of rummsnder 
Bocher who bos sarosedsd In enlisting tht assistance 
of a cofflffltttss tha mambera of wbwh are sU wMI 
known In tbs sclsntiflo world that a spec lal high sohool 
of serial navigation boa been organised In France on 
tha tollowtng basis 

1 All former stndenU of tha polytechnlcal acboola, 
the Bchoolt of bridges and highways end mlnloi en 
gtnssring and of naval oonstmotlon will be admitted 
as a matter of conrse Qraduates of soiencs (In gen 
eral physics end mechanics) will be admitted npon 
passing examination In tbs drawing of macblnea 
Other places wlU be awarded upon open competition 

2 The oonne of Instruction comprises one schel 
satlcysar 

3 The principal rontwes of Instruction will bo In 
all branrbas of aerial navigation aarostatlca and avia 
tion and about motors espeolally gas motora Tbs 
annual lectures about the various topics are arranged 
in such a way that the students will ba kept posted 
about all evolutions In serial navigation and of the 
■ctencss relallDg to it 

4 Independent of thsee conrtee of Instruction the 
students will have to exeento practical work relative to 
Hsrlal navigation and to motora 

5 To students wbo have completed til th« conrses 
aa well sa the toobnlcal work and have snccessfully 
I eased the examinations the diploma of engineer of 
aerial navigation shall be awarded 

9 Bealdes the regular atudents any person may at 
tend one or several conrses without however particl 
patlng In the technical work and wtthont being entitled 
to examinations or to tbs award of tbs diploma 

7 1 be tuition foe for regular atndonts Is $300 The 
feet for other persons vary occordtng to tbs nnmbsr 
nnd the Iroportame of the courses which they desire 
to attend 

It seems only logical that France having been the 
first country to promote aerial navigation shall also 
be the flrat 
one to organ 
In a higher 
course of In 
■traction I n 


ferencs Is con 
■oquently 280 w 
sx 2796 or 
roughly k8U 
Inches. 1 he 
globe le ro¬ 
uted hy tho 
friction of 



ment an a 
canal Intake 
and hoadiates 
about 8 200 
feet below the 
preeent Intake 


EPUnm A UKABBABll BUTSU TUOK VBIUB ATTAom "ff*—swui 
k eunVLAB 0AM MO tXfllM B KAMITIB n mOTIOBAUT MTAnS AT 

BioH mn tt A> outniAn nonu. 


top Every mil iilo It makes 30 revolntlons or 1800 
In one hour Any p tut of the equator travels ■ path 
eqnsl to ktlO times I sou In one hour or 1 E84 000 Inches 
1 584 000 

As one mile is 61160 inches It means that- 

62 860 

e 26 miles ere covered In one hour The cyclist mnst 
ba Very carafnl to keep in the neater et the path By 
tar the greateet dlfllcuity Ilea In the Uet that Us 


larged and the sUra ahown are actually very faint watt aieltani. and there win be thraa 400Mtnovratt 


none of them vUribla to the nnked eya The Iwlghteet 


L transmIsaloB line M uileO tong to 


■tar In Hie field at the Wt of tha oomet on eaoh day, Moatraal win ha oomtrnoted, wHh tnjufonaar snb- 
Is of magnitude If or about tan timaa falotar thas tha ■**♦»««»■ and diatrlhatlan vyrtHn tera Tha ptmM 


tt with tha nakad eya with- davalaB|Hgti an oapaeted 


t a U h acopa oil • ilaar night. Tho fhlatatt athra 


ptai ombMMob Imum 
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Tha UttU town of Wlokftird Rlioda lalurf U Um 
1|0BM at n moat Important tad aueraaatul Bah culture 
itatlon. Here la altnatad a bauhery ttwt haa demon 
atamtad the poaalbUltr of aartav the lobatar from the 
fhta of aliaolnw mUamiiiation The eonaeiratloD of 


eaojF that la dayonred with equal impartlaUty by the 
pleWbn barring and the arlitoeratlo blurBab For a 
time the minute traaalucent creatnie born with a 
Toraotoua appetite ekea out a prerarioua ailatance on 
the mlcroacoplo orgaalama of the aea together with 
hondrada of Ita brothen and alatera bom at the aame 
time, iia In our own world ao it la in the lobater 


In the twilight and being moat actlre after dark Hia 
natural home la la the crar ka and iiwvlcea of the moat 
rorky ahoree and he aeldom ventnrea forth aseept 
In anarch of food which la dragged hack to hla rw 
treat The etronger the light the more rautloua he 
becomea and the daintleet moreel of i hopped dam— 
bla farorlte diah—will not tempt him Into the Ught 



Ojriliden In whioh ladiTidnal Migton are eonifaied Drying a It-lbot kbater bag after It bu bean waahai. 

for ofaaerratlon 


thli favorite cruetaLcan baa bten a perplexing pmb 
lem for many years both In Amerlta and Curope 
Ehren lapan haa retenlly taken a keen lnter<at In the 
anUert Until the laat few yonra the moet earneat 
efforta to propagate lobatem aitlflrlally havt failed to 
oflaet the ravagea of thdr entmlce of the detp to aay 
nothing of the onelaughta of man Ihe etcady de¬ 
cline of the lobeter flebery emphoslxed the urgent need 
of more felentifle melbode 
From the moment It breake the egg membrane and 
emerges Into the outer world the tiny lobaterllng Is 
at the mercy of evory swimming thing—a choice dell 


kli gdom The more arllvo g<t the moel food and 
grow bigger and eirongor than the leen nimble And 
oa Boon oe he reollree hie euperlorlty the largi r lob¬ 
eter Immediately etarts divourlng hie emnller bietb 
ren Settling to the bottom of the weter be will 
calmly eetre the one neaieet quite Indlgertnt whether 
It ie a near riUtlve or merely a ehame acquaintance 
The cannilaltem of the baby lobeter hoe alwave be<n 
the grealeat Impediment lo the aucceu of lobeter rul 
tore 

But confirmed cannibal though be le thi lobeler le 
nevortheleae a timid nervoua creature thriving only 


ol doy If exi » I lu Ih a in he will wander nerv 
ously about until he Ondn i Uaik epal 
A few yearw ago i lltiu hoiiHeloat laboratory waa 
Btarled In tl hat her of Wltkforl under tbt Joint 
auapliee of Ur wu T n veralty and the Mali of Hhode 
leland with llu obp l of etudying iviry pbooe of 
lobetei llh After num roue exp rimi nle I rof A D 
Mead who woa In charge can to the eon lualon that 
the ae ret of sucteea In waring thi young lobatere 
wee to k ep tbo water In rtutinuoue motion thne pro 
cintlug the lIttU ereaturee from raid Ing and awalloa 
Ing one anotbor Ihle alau kept tbe food lu auipen 
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Hlon nn Hint tti* fry nilglit obtain It. Slnpta aa tbia 
Hiiliiilnii 1)1 the iinibit-m wu, no ono had over tbonsbt 
I f It Ifflore 

Til pnivo ihii lorrwineiia of tbla thoory, It waa do- 
ilfli'il lo vxp)^ rliiii lit with the lobatara, which were at 
ihut ilmi In Hniall Imga The water In the baga waa 
hhrrcU with nn our contlnnoualy tor alz daya and 
iilKliiH Thf rpBiiU wua a brilliant auccce* The evl 
ill III iiriileiKy nl thla Lrude method ut allrrlDK In 
iiiiiliiiitInliiK Hie life of lha yonna fry naturally aur 
ici Hh-d II aiM hunkal eontrlTanee for pruteetlog the fry 
ilurlii), the wxlTemely irltlcal period of ihetr early life 

I iinHequciitly a aeiiea of baga 12 feel aquaro and 6 
lilt d»p waa aunk Into Ibe water and tied aecnrely 
III iiliiie In eaih bag near tho bottom waa pUced a 
Iwii liliiiled rotullng Ian reacniblliig that cominonly In 
mu over reatnurant tablea Theae fane or propellsra 
were Iiiiineited with Tertlcal Hbalta which In turn 
won gill red to a gaaollne engine When the luachln- 
ory wuH Bet In niollon Hie rotation of the faua ire- 
iilod n (ontliiiioua 1 urreuL of water dlreeted upward 
from Ibe iHittom of tbo baga, the force of the current 
being rrudlly iniitiolli-d by altering the angle of the 
bludeB Thla iilni iirmuiicd Ihn ati iimulatlon of para 
Bill a on the yniing loliatcra liody 

tlileiiHata ulll tell you that frcni SOOOfl newborn 
liirvip whlih nipri-aeut the nveragn total maaa of the 
brood produced by oiiii pnir of Inliateru during their 
llfetlina only one pnlr of niatnro loliatera nro alWe 
lifitr n InpHH of neven to nine yeura The lolnler flab 
I rmen have bm 11 at thi'lr wHh end to aupply the ever 
InirtuHlng dnnund of holil and reHtaiiroiit for thla 
PfipuUr aea food Vow it blda fulr to beunnie no pleo 
tiful un to bo wlHilii Hie roneb of the humbleat puree 

IJcfom tilt liiHl Ulotloii of the atlrrlng device at 
Wlikford II UHN he iiiatom lo turn out the youug 
fry noon nfti r luilihlng Uut the young lobater at 
birth la ua h'lplOHH un a huiiinii hnliy with only feeble 
DieniiH of Im oiiintlnn nnd no dcfonnlvo wenpona 
There are muuy atagen la tho llfo of a lobater ut each 
of wlili h he hIiixIh IiIh nkin or ahotl and growa uiiother 
It In not iinlll the toiirlh ntage that he aagunuiH the 
famlllnr form of the lolwter, and la able to defend 
lihiiMlf to » itrlalii ixtont 

A auccenafiil (ffiirt wan mude to bntch the lobater 
ogga with the aniiie allrrlng apparalua Kiiiiale lob- 
atira were obtained fniiii Ncwiiort and the ogga weM 
comlied off in tho ordinar) inniiiier and pluiod In the 
allrrlng hagn When the prnpollvra were act In mo¬ 
tion theae ogga were gciiMy anlrled about and hatihiHl 
Into very heaullfiil young IoIihH ra 

During Hie flrat Hire* the lobHtera awliii near 

the aurfaii In no iilnileHK Jerkv way that renilnda one 
of a wiggle lull till llral atagi InatH iiIkiiiI three da] a 
the aecond alioul four or live days and Hu third 
iiaually abnnl five or ah data l-roni nlii< to aliteen 
dnya are retiulnd fur the Inrvni to paai from the flrat 
to tho fourth atagi 

A moat iiiarveluua ihaiig* of form and an iven n\on> 
nalnnialiliig 1 liniigu of hiibltu luiura at the third 
molt Ihc emerging toiirtli-Htngi lobater haa the gut 
iral form of the adiill 1 he alidnmm la no longer bent 
linn II at right uiigba In Hie bmly but aa In Hie adult 
ixliiidH atriilglit Imhliiil 1 lie downward atriiki of 
nbilonicii which waa Hio rlibf iiieani of motlou diir 
lug larval life la now iiaeil hh In I he adult only for 
iiipid retieat All five palm of walking lega have loit 
thilr iipi r brum hen and the flmt pnlr wlilih are now 
the la „ (.lianu lerlalli ‘iilppera aro eatnnded 
Htralglit III front of Iho land nhIU tho lobater la awim 
inliig I Ik BO alruiliiml ihangia ore accoiiiiianlnd by 
niuie nidliiil ihaiigea In halilta and liiatliiita. Tho 
Inhater no Iniigi r lielpleaa upon the bottom burrnwa 
under Hlivllu or bIoik-b and pUka out a home from 
which It huIIIph fnrlli In aenrth of prey In aheddlng 
IlH third akin It baa laat oft all Ita previnna timidity, 
and with Ua iirong rnialiing eUw li ready to dofend 
liaelf Rgalnal all mnura 

A III w atvie of Hwliiiiiiing which laata only n week 
or Iwo la now ndnplid Tho tall being ezti nded 
atrnlkhl lulilml Hie bmli and the large clawa ei 
hiidid III riiini of thi hiail tho lobalor awliiia fur 
w ml III II i.iif.iili Ninilghl mill rioflnito coiiree by the 
Hlriikea of Hu un liniiii ri tu \o Iraoe of Ita former 
nliiileuri mill It* iiiiiiilim for the lobater now nollvoly 
wukH riKiil nvcilde iiKiiiiea hiiiI ritreulH from danger 
The (Iillw hilt I ml(H^ md hiIph »a Infamy hoa been 
Him 11 did h) I III. ipilhiiig liiileiH mil nt joiiHi The 
rmillh Kluge Iiilmti I h lu p ixhoiI Ihv nii.al 1 ritlc tl prrlod 
Ilf lis iiillii llfi in.I 11 X mil* billir fllled for the 
el niggle for ixIhI.h.i i|,np ,i npy mrllOT stage 

in th« flrul Iiiiilf. In Hu mneooillng nnoa Ihn 
protean la Hu Hum. ihe ..Id akin being apllt aeroaa 
the back tietwii)i Ihi Ihi.rux unri the nlidnineu and 
the body wirVIng mil Ilimugli this opentug leaving 
tho east-nff hKIh ..Ihnwi... |,,in, t The aetual prOivsa 
of moltliu, ocMiplm null „ fp* ininiitea but oeea 
■lomllr aoinethlnR itm-H wnmr nml lha atniggle la 
quite prolonged Oflei, tin Inlwt. r dlea in the pmeeia 
■ od the THI-Iod of luolHiiu Ih ut hint 1 lerr pmiirlniia 

V -Ua* year 2e< Kiti. lubatHiw ,,r ihe fourth Maga 


coupled alngly totsc takwt ofll of tke haiohUic 
baga with a tea itr^ner, were Uberated In vartoui 
plBcea along the ihorea of NarrugaiiMU Bay Thew 
Iboueanda of lohetera have more value for the im 
provoment of the looal lolMter autlona than aa many 
mtlllona of larv* of the Aret atage, with the eetUng 
free of which the experiment atatlona had prevloualy 
to be aatlafled But even after the lobstera have bMn 
reared to tho fourth stage their future chancee of Ilf* 
depend ta lome degree, on the time and place and 
manner of their lllMratlon. Thna far It hai aeemed 
beat to lllMrata them in tho morning ao that they 
may find hiding ptacee and aettle themaolvoa before 
night falla and to waiter them over a conalderable 
extent of territory, eo that they may not gather tn a 
conaptcuouB awarm 

For yeara the United Blatea hTah nommlaluu haa 
batihod at Wooda Hole Olouccater, aud at other 
atatlona many mllllona of egga annually, and have 
act free the young oa aoon aa iNnalble after they were 
hntebod Hut In thla loae the fry are dlatrlbuted In 
deep water, and aro thiia lu leaa danger from their 
natural eneiiili-a which like tho mummychog and the 
abrimp abound lu ehallnw water The appnratna Died 
In hatching ut Wooda Hole la the McDonald Jar Into 
whlih th. egga un plated liniuedlaMy after they are 
cotnbi'd from the fomalea lu thle they are kept 
Hwlrllng HoiiiptlineB for weoka by a lonatant atrenm of 
Halt water 

The lobalor ranges from latbrodor to Delaware, and 
Inliabtta th( walere from tho verj shore to a depth of 
niiiro than iiiii liundrcd fathonia It la thus confined 
Ui a atrip of the Allantlc Ot-eun alioiit I lOt) mllea long 
and at aonn lailnla as tho toael of Maine from 30 to 
upward of 'lO mllia wide The mini)M<r of igga or 
neetl inrrled by the feniale on the under atirface of 
her tall varlea from lOOtMl In 20 000 

At Wlikford Hit young lobatere are ralatil from the 
egy, tu imiliirlly In order lu dettrrolne not only their 
liabita ami letinlremcnUi ut vurinna atagea and lu vart 
uiia aeiiaoiiB lint tu uacerlaln aa marly aa possible the 
normal rati of growth Whtu the fourth stage la 
rent hed a niinila r of loheti ra irt put Into 1 ara pro- 
videil with wand, gravel and seaweed lo attmulale an 
tioauly aa tioaaibte tbo natural environment The Hide# 
of tho cam are made of galvanised Iron atreenlng 
which allowa a free rlrcnlatlon of water 

During the auromt r the enra art anapondi-d frtim the 
liciuse boat or from floala ao that Ihe water In them 
la ahoiit eighteen inihes deep In Hie fall tiny are 
(irovlded with tight fltllng oovera nnd sunk In the 
iliannel tn fnini tight tu ten feel of water, and left 
umllaliirbiHt nnlll spring The lobutera nro frequently 
fed during Iht. summer on < noppiwl riams flah and 
Koveral other varlellea of fotitl hut in the wltilir no 
food la given thnii although they may obtain aoiue 
food from Hie water or from the animal orgauloma 
wUbh grow In tho tar Tho tam seem to fiirnlah a 
natural enxiromnint for not only ate the lolwtera In 
a 111^111^ I audition but ainwn-d oysters rlania, niua 
Ktia shrimp tnuhalea bamnclfa various apci linens 
of marine wornin nnd other animals grow Inaldo of Ihe 
tars aa rapidly and normally as In uHier plncna 

An Intereatlng part of the work nt Wlikford la tho 
lllieratliiy, of a niioilier of lolMtnm with copptr tags 
nltiu hed to thim laint aniiininr 310 were set free 
with tags laarliig u numbir and the words 'Return 
to the Kliode lalHiid blab Cnmifllaalon ” Tbirty-eix of 
tlio lags were ritiinird by lobeterinen with tho dote 
and plate of lapliire and valuabln Information on Ibe 
niovementa of Ihe lobsterw won thiin obtained Although 
(ho greater nunibnr returned had not wandered far 
Bonn hod iiiade their way southward for Beveral 
mllea Tlie lobeter lienrtng the tag IB” shown In 
the photograph whith was caught ono mile loutbvest 
of Beavor Tall holds the rerord up to date tor faat 
traveling having rovered s distance of ten statute 
miles In lens than eight dnya 


«girlal Helwruloaleal Nammary, Wew York, N. Y,, 
Mepiemlier, ieO» 

Alranapherli preaaure Highest 80 4R, lowest 39 81 
moan, to 10 Temperature Highest, 79, date, 9rd 
lowest 48 dote 2Sth, menu of warmest dsy, 74, date, 
27rd, coldest day B8, date 28th and 29tb mean of 
maximum for the month, 7S.S mean of minimum, 59 
ahaolnto mean 6S6 normal 68 4, deflclrniy comparud 
with mean of 39 years 0 8 Warmest mean tempera¬ 
ture of September 73, in 1881, coldest mean, 61 in 
1871 Absolute maxlraum and minimum of September 
for 39 ysora. 100 and 40 Average dolly exeesa slnre 
January lat 11 Pmel^tatton 3 86, greatest In 34 
hours, 0 83 date 37th and 88th, average for Septem 
her for 39 years, SOI Acctimnlated defldency since 
Tamiary lat 0 SB Qreatnet prerlpitallpn 14 Rl In 
IS83 least Alii tn 1884 Wind Prevailing direction 
iiorlhweet total movement, 7,335 miles, avsrags 
hourly vnloiily, 103 mtzitninn velocity 46 mllee per 
liotir Weather Clear ttoyo, 10 partly clcnidy t 
< loiidy II nn which 001 Inch or more of preclptlatloe 
IK turn'd 7 hrost Bglrt, 80lh 





1 noUce In your loit wedc'o loetw m biUnoUBC tfic 
BoriptloB of a plan lor uohortag down fioen of ImIo 
In ilM Panama Canal, to prevwt Uftlng and lojiitr tCT 
upward preeaure of Mepoga water 
Ae on UBblaaed byetandsr, "wotoMiig the ■amo*'* X 
venture to niggest thsd any poMble pteeiare at tia 
kind feared could be easHy rolioved by prorldlsg rttOH 
opeolngo at Intervals In the floors of loeks, with etool 
tubes extending vertically from upper to lower ouxv 
fkcea, with valrso which could be opened to allow ia*^' 


Such safety valves could be InMrted with very muah 
leee expansa than onchoragsa propoeed. Would uouio 
of your readeiu Interaited In bydroutotlco kiadly pelBt 
out any practical oblectlons there mlpht ba to mub a 
procedureT R. AncenKuio. 

Rock Park, Ramona, Col. 


To lha Bditor of tbo SoiBgrina Amehoou 

Will Ur BUIon De Lioon kindly give ue hls authority 
for hls "consanguine groups"? The more the habits 
and customs of primitive peoples ore studied, the 
more It becomse apparent, I bsHeve, that they hove, 
and bod strict rules preventive of all eloee Inter- 
breeding I am not In a position to name onthoritles, 
but have Juet been reading John Rhyl's "Studies In the 
Arthnrlon Legend," la which, referring to inch mot- 
lers, he says 'Celtic mytbology falls to carry ua 
bock to a atate of society where It could have bean 
passible" (See page 237 ) Hr Boklea’s Isolated oom- 
munltlea were bod enough, but now wa bave Mr Da 
l,eon's family groupa, all the daughteni of which were 
wives of all the sons, yet science is emphatic In teach- 
lug that all Inbreeding whether of plants, animals, or 
insn Is fatal, and leads to the degeneration and az 
llnitlon of the race And Nature conflmu the same. 
Ibese gentlemen gre-uHy exaggerate the oondltlons, 
I think or surely we should all have vanished off the 
weno iiutarlaa ogol If "consanguine groupa" ever 
existed It must have been In the very Infancy of the 
rsre and certainly could not be placed within the laat 
26 000 or 10,000 years. 

Should It be true that It Is next to Impoeelble to And 
Hiiy two Bnglishmen who have not on Inmimerehle 
number of sneeators In lommon then It con only be 
a question of time when the same truth would apply 
lo all human beinis We nra told that everything Is 
possible In this wonderful world except logical contro- 
illctlons, are not theae theories a fair example of such? 
Isolated and consanguine groups would tend to keep 
the gouersl population separate and so cut botb ways 
In any isse the problem as given In my last latter 
In your luuo of September Itth n'inalna unaffected 
hiKh a ram of Intermarrying oa F W A speollles 
III list surely be very ram Inflmd' 

Doubtless the Intermarrying of relatives explains 
niii.h of the puale but It will not liear all the weight 
aoine of your correapondonta are willing to risk upon IL 

Ikih Angeles Cal A K. Vknvibo 


'Ybe finmat aupplanieiii. 

Just now the popular conception of Fulton Is that 
of a man who Invented steam navigation. A irltlcal 
ixinsideratinn of what be really did Is presented in 
the current Sumrukter No 1763 The very high 
power which Is now demanded of naval ordnance, espe- 
rtslly the main armament of battleships, has led gen¬ 
erally to a consideration of the utmoet Importanee— 
the life of the guna This question will be found sd 
nilmbly discussed la a thorough article. Wcll-equlppad 
cxperlmoutol laboratories are Indispensably neceasory 
fur the progress of avlstton One of these Is the Aero¬ 
dynamic Institute of Kutchino, which Is wall tllna- 
trnted and well described Steam lurbinee may bs 
governed In several ways, which aro conelderod In * 
carefully prepared article. The ndmlrsble rtoasid of 
Importance In the Intornal-camimatlon engine begun In 
a recent nnmbor by Mr H R. WtnUMrls ta continued 
The old dusty rood that winds from tha landing of 
the village of c*m>ri to the- mountain top behind tha 
vlllBge will no longer be need by the tourist A cable 
mllway now takes Ita place This railway la described 
nnd lliastratpd H. Bherwald writes on soma dnoora- 
tlvi* designs derived from the petorlxotlon flgurea of 
quickiycooiad glaos. Prof L. JolMistro eontrlbntaa a 
simply worded article on catalyuto. 0 BspItalUor dlo- 
■ uasee building methods In tha earthqnoko rogiou. 
The makers of arc lamps have ssveial t!n>M dovlood 
more or leM ingenlona lamps, tn whtah'tha olockwetk 
nr motor by which the carbons Are moved at Umt 
are ooBsnmed U snpprvosed Moat recMt atMM|da Of 
thla Iclad ore to he found In the Beck are lamp, wXdtt. 
U demribed la the Si'irutMRtiT OllvOr Uffht 
ntes a sbKaatlve article on thr nmUqg of.dafombUtA. 
ruiiatTa. 
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wnriffio Mtwmai Atm iomh »oi». 

U tk» UhiMrattoa, Vlg. 1, X « U tbe evtli’* wdi. 

«Uah It roUtti. wOA reftmue to the tM, U M 
liBff it mem or clock timo. Thla ulo to pnnlr 
lltalMmrTi r«t tho Hsltf of Ito poattion ti one of the 
fltkdinoatal futa in utronotny 71 m mine remark 
■IIIIlM to tha earth’! rotaUon on thli Imaclnary uU. 
Ijl^ -WO romenibar that the earth la nearly as heavy 
hall of Iron, and that the anrface velocity at the 
aviator la about 17 mllaa per minute, wo can form 
wMo JMiioeptlon of thJa uniformity Maihematlclani 
na to eonolade that this rotation and its axia, or 
aaltar Uoa of motion, are not eternal and that they 
arttl ehanfe, but for the hlatoric period we may con 
iMar them nolfonn and permanenL Finally, they are 
tbo naareat to abaoluta uniformity and fixity that we 
kttnr at A minute slowing of the rotation would not 
dlatnrb anything, beyond keeping the aatronomera busy 
corraeting their taUea, Including thooe of our erratic 
neigbbm’, tba moon 

Did yon aver think what would happen It the axIa 
of rotialon ebangsd a llttlaT Tfie polar diameter of 
tha earth la about as miles ahorter than the equatorial 
diameter, therefore each pole la ‘‘flattened" 11 miles. 
So tha section of the earth. It spilt through the plane 
o( a meridian, would be elliptical Remember, this is 
dm cm level tom of the earth Now let us suppoae 
the aala to be changed no aa to reduce the latitude of 
NW Tork by bringing tbs new equator nearer to the 
city Tile dty would then be covered by the waters 
at the Atlantic and the land near the new poles would 
hi toft high and dry Tliat la, the ocean level would 
rise on New Tork and fall at tha new polar region 
Oh tbla aaanmpUon—that the axia oonld be changed 
on the meridian plane of New York—two very Inter- 
sating and Impremlve questions arise 
IsL What diminution of latitude would raise the 
sMteta of Now York Bay one thousand feet, and thus 
cover the city with Atlantic waterf 
. tod What Increase of latitude would lower the 
waters of the bay forty feet and leave all New York 
docks simply mud holesT 
Clearly It la perlloua to disturb tha oarth'a axia 
liefer to Fig 1, where the eun A Is shown on the 
Nile at the spring equinox An observer on the equa¬ 
tor at X wonld see the sun on the celestial equator 
fust where be la, that la half bis face on each side 
of the celestial equator An observer at tba North 
Bale y would see the sun the breadth of hla face 
higher at B than hie real posKInn A An observor at 
8 wonld see him at 0 This Is caused by tha refme- 
tl6n of the sun’s raya In passing through the atmos 
|lMrS, and It Is a remarkable fact that the average 
amount of this refraction at the horlxon Is just about 
the breadth of the sun’s face, so that the throe eiina 
seen by the obeervers X £ fl would touch one another 


Now let us assume level land within the Arctic circle 
and that we have built an ostronomkal observatory on 
the pole To make things balaoco, let the observatory 
be built lu the form of an Irish ’round lower" How 
would we know the locallou of the polo so that we 
could build an observatory on ItT "Ob " you say, ‘ that 
wonld bo easy Just bulM It plumb under the pole 
Star " Not at alL It we did that, we would bn about 
15 miles from tha pole Tlie reuon of this Is that 
the socalled "pole star” Is only the nearest bright 
star to the "polar point" This popular pole etar 
makes a dally circle around the "polar point" about 
times os broad as the suns face and we must 
maks the Sharp cone of our round tower point to the 
oentsr of this circle Then we would have a "pole" 
worth speaking about 

Sitting In tha top of this tower what would you see* 
The sun sweeping around the horlxon ones In 24 
hours, but a little higher each day In a grand spiral 
course la tbs celestial sphere, os compared with the 
terliott In a Uttle over three months he would be 
nbove the bortsoA degrees, and thla would be the 
uMdIs of Ow ‘%raat day"—and the longest day at 
New York. 4 

Wa an now In a position to mako some wonderful 
and umtaupl experiments end obkervetlona Ons of 
ttw deHeata expifflments wonld be to determine tbe 
length of a pendolum beating esronde at tbe pole This 
would enable the matbemaUelane to correct their flg- 
nrea as to thoform and denoHy of tbe earth, two mat¬ 
ters of great astroaomleal ImporUnce In thU oh 
aorvatpry ^ pronM detarmtiM any meridian such as 
Oraiawfoh and gat Ita Ideal Urns aa easily as In any 
ohoarvntoiy ama. Moia stand with yoar hock to tbe 
pole (funud tower) tseteg aoulh on the •’flnt msrid 
Ian" and walk down thU morldiaa a Uttlo over three 
had eowhalf mlta tflUyou 07 ^ tog, elrolB of laUtude 
U mllea In olreumtaiwnoe O' Fig. L Now foca wirnt 
with yoar right hand to the polo, mtd etand there till 
: WOW shadow pettttastnlkht to tbo pale. This woald 
fwoh at Oreienrlidi Start wnIkUg d«a weat on tha 
O If at tha rata of otw ndta paf liour. As yon 
okaagas woMd yoo deaf Ntm* whatevsr 
^latfqw ^ atsadttr ftslat ,t. Nortt 


Pols (round tower) and the eun would oppehr to staad 
stlH In the sky. Yon oonld see only the motion of 
yonr feet over the ground. What were you doing dui^ 
Ing thla St-hour walkT With respect to the sun you 
were net moving, but simply (reodiap the proaad with 
yonr fOet On thla 24-mUe circle of latitude you were 
walking one mile aa hour toest but as tbe earth ro¬ 
tates one mile an hour cost on tbla circle you were just 
neutralizing Ita motion and making no headway with 
reference to tha eun Let ua now go out to a ilrclc 
of latltnde of 48 mllea circumference O P, and on each 
of tha 24 meridians here draw a circle two miles di¬ 
ameter Theee circles would just touch one another, 
aa shown on Fig 2 Set up a flagataS In tho renter 
of each of these ctroles. Divide each circle Into 24 
houra, marking 12 on the meridian, on the sido of 
each circle toward the pole Only the Greenwich and 
New York dials are divided In this Illustration You 
have now 24 aundlals, each one giving ihn local lime 
of Ita meridian, and It would be noun on ciub marl 
dinn when the shadow of the staff potntnd atrelaht tu 
the round tower on tha pole Now consider the shadow 
Of oor round tower obeorvntory at Oreenwlcb noon 
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iqUATOX AIO AT THE POLES. 

whou the staff shadow points to the polo on tbe tncrl 
dlan of zero, then tho shadow of tho sharp tip of the 
tower would fall on meridian I 80 degrees and Indltalo 
midnight, or 24 01 lock on that meridian and ho for 
all other meridians We would thus have noon and 
midnight on I'auh at the 24 meridians every day Thesn 
24 dials would read consecutively one hour apart 
This ISOtti meiidlaii Is tbe thsoictlial ‘date llm, or 
beginning and ending of a date Hlme a day Is always 
beginning and ending at thn 180th meridian you 
cniild walk from to-day Into tomorrow or frmn to 
day Into yesterday as often us you plcns<>d But If 
you sat In tlio center of the observatury on tho pule 
you would have all times In the 24 hours luid no par 
tUular time No local time—no mirth cnsi or west 
You c.uuld move only south at Hu llisl move lour 
parallsl of latitude woiilcl be, a point Vcmr imrldlnn 
wonld bo all tho mericlIans—and none of the in' Any 
wind passing over tlio polo would blow from the south 
and also loumrci tbe south at the lucmo tliiio. If you 
tried to go farther north you would he going south 
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TIU AT THE POLE. 

These suppositions have hewn made for atxmt tho 
middle of the great polar day, but this day Is worthy 
of some ottenlloa. Probably you snpposo that It moans 
simply six months day and six months night You are 
wrong As shown above, lo coanertlon with refrac 
tion tbe sun at the spring equinox Is clear aboca tho 
boruon and the same at the antumiuil oqiilnux, as 
shown In Fig 1 If you will odd to this refmetlon 
tbe slight dip of the horlxon, as seen from tbo tower 
observatory and also a few days of twilight nuirnlug 
and evening of tha ‘great day, ymi will havo sccveral 
days mors thaa half a year But this Is not nil fur 
the tun la. almost four days more llion half a year 
above His cslcstlal equator that Is four days longer 
than half a year betwssu tho spring and aiilnmnal 
equlnoxsa. All tbsss Imiftban tbe "great day ’ no 
that It would he a good practical working day of about 
seven months. Bemfunhering our nsaumptlon of heel 
land and uleor weather In tbs polar region the appar 
ont motion of tbo sun would be woudartul He would 
appear simply to rise straight up and then down but 
his dally conns arowwd could be olwsrved only by 
Andowa, or from the observatory so that In .the opon 
ter a short period, he would appear absolutely fixed In 
ilif osleatlal sphors. 

Bor WpalAtbo nwa behave? During the gnat day 


aha would be only above tbe Itorixon along with Ihe 
sun, and show only Ihtril gaatlct — dark—Jimt quor 
tor. HO would be Invisible In ihu glare of the sun 
Let ua now assume about tha nilddle of tbo great oigbt 
The moon would rise la the Aral quarter, and as slice 
slowly climbed up her face would come nearer to bidng 
full till In a little lens than seven and a half days 
Bho would stand np full at her eiilmluatlon of 234^ 
degroos above the borizon Rho would sink at the 
same rate, gradually coming to thi third qnartor as 
bho set To use papular lnngim(,e tho moon would 
rise half face bright—creep cip to roll fnee—uml then 
sink to half face again as sbv set remninlug up stead 
lly for nearly fifteen days During the lime slic was 
visible sho would sweep tho hoavenii—compared with 
lliB sun, not onco la 24 hours—but once In 24 hours 
and 50 mlnutca This Is caused by her monthly mo¬ 
tion which Is agoinet her npparemt motion In the sky 
We thus soe that tho moon rises and sets each lunar 
lucnilh just ns the sun rtsos and sets each equinoctial 
year dty peoplu (lo not noticci this very cirtcn but 
the old farmer iicocIh the moon and puts It In round 
DumberB the moon rises tbrpcHiiiariers of ua hour 
later every night" All this Is Iho average an observer 
would soe but by using liutnimentH be would And 
many variations In tbo moons motions 
Let ns suppose that the inoun has set thus leaving 
US In the black polar night Mil the next moon about a 
forlnlgbl hence Wlmt inotlous would you look for In 
Ihe stars’ None whaiccor, the wliulo celestial dome 
would appear to stand still dav after day Stare never 
the; horizon would slay Micro and those overhead 
would show no motion Uut If you went Into thn ob¬ 
servatory iiiiil turned a IcIihioihc on any nlur you 
would find It moving horlroiiUilly Stars at tho Iinrl 
zon. would move I lie fastesl and os yon pointed yonr 
telc'seoiH! higher oiiil liigbi r Ihi v would moce hIowci 
and slower till yon reicclu-cl the ihcIo star ’ whli li iie 
noticed above, would niocc In a llllle 1 title of lesa than 
2'4 decrees the it liter Ik Ing the polar polnl ‘<l(«d 
plumb' under whlili stands our obscrvHlury This 
sluwntss and luHtiiuhs of llii> cailons Hlars Is eausod 
by tho fact that tiny all iiiake a horizontal rlrilc In a 
sldoreal day of n|i|>rotlmuii ly 21 lionns ''>8 minutes 
It you wish inori iMronnallon 'ibinit this sidereal day 
—the 24-liour sun due and Ihe moon day of 24 hours 
oud BO minutes—}on must go to yoiii (ydopodia nr 
still better (Dll at llic Naval Olisc rvalory lu Wash 
iDgtuii, D C as s]>Hii laiiiiul Is. talicu hen 



nuwntand dealers and the Bi rPLEMEUt Is not deslgiicd 
primarily for nowastand elrculatton Hence this oplo 
Ion of its vlrluos addresBed lo a class of dealers who 
are not likely to he Inlerested In Its editorial merits 
Is all tho more neeeptable 


From a report of comparative teals made by on 
American trunk line on Ihe new ferro lllunlnib sled 
rails and those of the Bessomcr type tt Is noted that 
tbs wear on the former showed 1 fB pounds lar vord 


as against 4 18 ponuds per yard on the latlei « hidi Is 
nearly 3UD per ccut In lavur of the nec allio l<' I 
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FiATna A Tiuo IT n 

At • recent concert In l^ondon one of the proBnunme 
ftiaturee «ai a vlolnnrello eolo, rendered In conjunr- 
tlun H 1th the tuizetophone ” the InrenUoa of the Hun 
C A f'lirsone of turbine feme. Tbrouch the courteey 
of thi Inventor we are enabled to deicribe and lllua- 
trale thlH novel attaibrnent to nitielral InntrutnenU 
wbenliv thi tone of the latter, to which It le attached, 
U iiDprei lably Ini reaaed by innani of a current of com 
liriHiied air 

Tht anxetophono may l>o beat drarrlbed aa a comb 
or innltlple-reed valve of aluminium which comb la 
blnai il In eiich a manner that each tooth of the cemb 
(Bii vtbralu at a variable dlatance from a correapond- 
Init Hint In a little box to which compreaaed air la aup- 
piled at about flve pounda praosure The farther away 
the tretb are from the nlota the itreater la the flow of 
air and vii e pcria. The flow of air la controlled by a 
valve and whrn tauaed to vibrate the air tranamita 
(orreepondlng aound wavea Into the trumpet 

When the Buxetciphnne la nppUed to the 'cello or 
any other Rtrlugod tnatrument 
thi valvi la loniintcd by a rod 
of Bliiinliiiiim with thi hriilfe 
of lilt Inatrument Thua the 
valic la tanaed to vibrate In nc- 
(ord with the charat lerlatlc tone 
of the Inatrument Tlie mund 
ioaulng from the trumpet 
though In iniiny roepetia Idenll 
cal with lliHi of the Inatrument 
Iteeir la at Ihii aanie lime richer 
in ihnrarter and gnialer In vol 


In the accompanying llluatra 
tlona the iIlHpoaltlon aud detaila 
of thu appnratun arc clearly 
shown A apuclnl bar la cartiod 
at roaa the aounding box of the 
inalriiuiint In aiipport the mnl 
Hull rred vnivti and Ita box llie 
inrnnt of i oinpreaRed air enlera 
the bux at Ita lower end The 
olninlnlum lonneitlng rod be¬ 
tween the Vttlvt end the brltlgu 
cf the Inalriimiiit le clearly 
ahown 

I hr Hir le louiuriwHed In a 
email iiorlahle i> Under The 
current llrNt pneaia ihrough a 
preaaure kom' nt I ho player a 
foot thr dial of whith can he 
Inatantly and eaally read and 
followed hrom the preaeure 
gage It paaBoe to a email air 
niter which removea all aui- 
ponded Impiirltlea Then It 
p-.iHiiea to I he lower end of the 
valve box mounted on the In 
atrument Hutween the pruoaurr 
gage and the Alter la a amall 
pedal, by meana of which the 
player ran modulate the flow of 
the cnmpreaand air by roeana uf 
hla foot 

The horn la mounted on a 
atand boMlde the Inatrument ond 
a flexllda pipe coupling connerta 
the valve box of the Inatrument 
with the horn The valve mech 
anlam aupport la ao made that 
II con bu attached to or detach- 
od from the toatrumrut In a few 


The prohlcma confronting a public pare milk anp- 
ply are only too wait known. The greataat dUBcultlea 
arlae from the fact that trade milk la drawn from lo 
many quarter* and auch a varied aaaortment of eonreea 
and then promlecuoualy mixed, that even if the aupply 
from one aet of oowa ahould be pure. It ia Immediately 
contaminated by Ita admixture with th» product from 
other doubtful cattle Sterile milk In the generally 
ai cepted ecnae of the word la practically impoaalble to 
obtain Numerout methoda have been evolved for 
treating milk ao oa to render It perfectly innoouona 
Scalding or boiling are the moat commonly favored 
meana for deatroylng germa but heat deatroye tha 
character of the article and In artlflclally fed children 
It la Invariably productive of rickela and other aerloua 
Infantile maladlea In lauitMnrlalng milk no two dairy¬ 
men adopt the aame degree of temperatnre 
Within recent yeai* the tendency baa beep toward 
tha ute of a powerfni antlioptlc ane^ aa hydrogen par- 
nxMo. Although highly anecenatul In lu reoulU. the 



I'lg 1 —A ello whh the auxetophone attached 
whleh dellvera the wmml wavea to the trumjiet 
On the flour la a pedal for modulating the air 
preiMinrei u pemaure gage, and air filter 


ng.f —TlaW or the fautramemt,ahowloit 
■onnting of the Ttlve mreluuilaa and oln- 
mlnlnm oonnertlen between the bridge 
of the Initramaat and the valve 


At the concert 

Uoned, the poealbintlee of the 
Invention were very atrlklngly 
evldeecod The tone of the In 
atnimcnt wan appreciably fuller 
lit her and atiiumir when the anxelnphone waa at 
taihid tlie hannunlra were clearer and the high 
pHcheil note* wem more clearly defined than Is poa- 
ilble without the attnihmont In the fortlaalroo pasa- 
ogoa the toiica had a anild well-raunded ring of great 
volume while In planlsalmo the expremlnn of the 
arttat waa well prixlutitl with a aottnoea accompanlod 
by dlallnit t Ita 



tnn the mUk. TW* opeiatkm not ttoljr tttwwg fltt 

paitlclae of dirt awpended In the milk WM* ««Mth»lr 

than ordinary fUtaring. bat olw lema to aateot nr 
baioterla that may be idberiny to tha foNtgn nritolag 
and to the mlnnte mote* of the Uanao of tho tm 
which ore alwayi present In milk. It may ho mOh- 
tioned In poaolng that ancta cloonlng tho tnventnr mgm- 
tolni to be neoeoaory In any mlUt tieotmaat. olneo «n- 
parlmenU have proved thnt the btoilU ad^arlng to 
tbcoe different po^clea ore the moot retlatmnL Strife 
Ing Itlnriiatlon of the oxtant to whWi dirt la prooan 
IP milk la afforded by tho amount of roaldm that li 
found In the bowl of tho oentrlfugol oleonar oftor the 
raw milk hoa poaoed through 
FTom the daanoer the milk poasea Into a jrttm- 
Jacketed gloaed earthenware vat. In whidi It lecalvee 
the predetermined quantity of hydrogen ponoMe 
(HAI Tb* iwnperatnre of the water InAat aan ha 
raised to Ufa requlatta degree and malB(nlnad thomt 
merely by the admtaolon of steam The yit Is fftted 
with a mechanical stirrer', which is actnoited ftm time 
to time to ercoto and pulntaln 
a homogeneons mtxtura, Tha 
peroxide is perfScUy honnlaaa 
whan token In small quaptlUet. 
Tha amount naod by Dr Biiddo 
is very minoto The chemical 
U added to the fluid whan heat- 
ad to the tcmpsratnn of lIS 
deg F 

■me effect prodqoed upon the 
milk by the hydrogen peroxide 
la that the anayine eatolaaa. 
flrat lielated by Loews at Wash¬ 
ington In Itfll, attaoka tha tqr 
dragon peroxide, ud Immedl- 


and oxygen. The remit la that 
the one voinme of oxygen thns 
released—hydrogen peroxide 
eouitsta of two equri parto of 
hydrogen and oxygen—Immedl- 
atety aeitaa upon another atom 
of oxygen Coniequently, tor s 
very abort moment the oxygea 
la In the form of nntc atoma, 
and exercises a far greater In¬ 
clination than ordinary oxygon 
to combine with the oxMlaaUe 
BUbatoncca preeent, which toot 
explains tbs well known powow 
tnl oxidising qualities of tha 
hydrogen peroxide. It la I n^fe 
peratlve that the HA be ebomP^ 
cally pure 

The product baa been safe 
jeeted to prolonged searching 
tests by eminent Swedish, Da 
Dish Analrlan and Oerman sol 
enttato and boctertologlaU. who 
have pronounced on mnlnently 
favorable verdict thereon PossU 
bly the moat sinking of tbess 
Investigations were those cor 
ried out by Or Tb Begtnip 
Hansen at the Sllkeborg Tuberen. 
loala Sanatorium In Denmark In 
comparison with raw and paa- 
teorixed milk. The reoults of 
thcoe obaervatlona were com¬ 
pletely satlBfactory It was 


nff.Sr-VlmrortlN 
iMklng an the dellTory aide of valre 


t the p 


1 good nutritive value, 
and In certain oaaaa of patrle 


pasteurised mUk, wUIa no 111 aflsatg aruAA fcom tha 
method of aUrUliatton. tu gnaum ndvafltasa, how- 
1 Ito atortUty, whito tha teat that It iMnnd 
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Tliiibcr Is w 
are expiiielvr 
the innungi>r o 
fouuil It nenminri i 
Men of fcncp imBtH 
o aiillabic liiit,lhH III 


ni Tucson Aria and fence poato 
ontl} atales the Industrial World 
ii> riimoii Rapid Transit Company 
Nfring some wire fencing aud In 
I lot of old boiler Inbea 
holes In them to attach 


the wire renilng Hi made some ronveiitent gotei by 
aUdIng 1 Inch Hibca inalilo of 4Vj Inch tubea the col- 
lapalMe tubes serving the piirposs ef cross bara Be- 
eantly, la sinking a well for power-station clrcnlatlng 
water, he utilised the sheila of two water4ubc boilers 
sinking tham one above the other to a depth of SC 
fMt 


nATiffo A iaUiO n ooHnnoB An. 

UM of antlaeptIcB requlrra rare, alBca otherwise the 
rainlalts effect Is not SLbieved or the taste of the milk 
la quite changed A DanJeh chemical ungtneer C 
Dudde, Dik, of Copenhagen, has for some time been 
proeecutlng his Invcstigalton along these lines and 
after prolonged experiment has lucceeded In evolving 
a process which bos received the Indereemant of such 
eminent bocteriologleta ae Prof Von Behring, Dr RI - 

deal. Prof Tknncr Hewlett, and othar well known The wirelea ____ _ __ 

lumlnariea at tha loading insUtutlona of Buropa Bo ’ ooaat aotabllabad by tha HoKonl Oompony sad* tha 
iffectlve U It In lU ^^iootion, that buddclsed milk, Ueyds bava been token over by tha Brltltb Ftat Ofe 

aa it U generically termed, la becoming extensively flea, and barsafter will be operated by tfes government 

coninmed not only In Dmmark but other Bnropean Ihe long-dlattnee atatlonB, however, at Pajdlw.. Oorfe 

conatrlea and Orest Britain wall, and Clifton are not Included In the fl 

Although It appears somewhat elaborate In eonpari- 
•on with the papular dairy mathoda, the p rae eaa Is ao 
Inaxpenalvo as to enaUo the purified milk to be sold 
at the cuatomary ^teo. Tbs milk upon eoBertfon 
from tbs various fMa Is brought to n cantral d^ot 
where It Is raised to a tamparatura of IIS dag In 
thia heated oonditlon It pnaeae through a < 
cleaning maehlna atasllar in design la » osparator, but 


and atm belong to the Marconi Oompany Tto aot of 
tha Britlah government will no doubt mark gn M- 
portoqt atop In tha eommerela] noa e* wlrqlm tofefe 
ropby, baeanw the Kareonl Omaphny has hoiftonra 
rofusMl to eommuntoata with uaiarii not eqflIM wlA 
dgr 
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Wim* A y9niT«ni n wax. 

Ob* I* «imMtom*a to think of mlnlnt openttou u 
feMpV oonluctod dMP in thn tiow*l* of the cartb, ud 
pf mLun wtoklng in iminseil poaiUon* aad mi nn 
whpIaMin* nuumphnn or powdoromoke and frtme. 
In Otok. howevar, mining oparntlona ve conducted tor 
the rocorery ol moUl on a truly enormoiu icnle, out 
In Ood'i good air and unllght. In the conne of 
whloh a mountain la being lereled Inatead of carema 
balng hollowed out within the earth'a crust 


S«^g;itlltG Ameiican 

yean later the Utah Consolidated Copper Company, 
with that mine an Ita principal aaoet mad* a profit of 
12,760,000 in a year, and is still making an Incrsaslng 
output 

Copper is the determining factor that has made all 
the difference 

In I8M Mr Newbouse secured eufllFlent uapltol to 
erect a cyanide plant, and the mine was a fairly profit 
able gold producer for a time, but profits dwindled and 
ceased, surplus capita] evaporated and total failure 


that mine, now known as the Utah Conaolldatad Cop¬ 
per Company Prospecting on tbeee revealed an enor¬ 
mous lenticulsr deposit of copper sulphide formed 
by replacement In limestone and even this was not 
the limit, later Investigation showing hundreds of 
nores of old Igneous Intrusive luonzonlte to have been 
Impregnated with copi>Lr solulloiiu poasihijr by the 
same later eruptive action ne i auaed the replm enionu 
This forma the property of the present Iiuiton Con 
solldated Copper lumpan} and the mounlalii now be- 



Aeilal oable tramway seidlaff down to the railway otm ftom the Om of the MboaBhes” aboTo the tramway shown in ffonUsplece 

Utoli Apea mine. of this Imue 


Nor am the unususl even sonsallonal methods of 
mining adopted the only Interesting features in the 
history of the Boeton Consolidated and adjacent mines 
at Bingham Cafioo, Utah In all the history of mining, 
always fOsolnstlng by reason of its surprises there ts 
no story more romantic than that of ttio transformation 
of tbs Highland Boy on the verge of failure as a gnld 
mine, into one of the largest topper producers of the 
world 

The iron gossan outcrop in Bingham Cafion hail long 
been a lot at landmark, and woe known to routalu gold 
to the value of 64 to |8 a ton but in a very refractory 
•tatc, in 1866 the Highland Boy mine upon which 
oonalderable development work had been done, wu 
offemd for sale as a gold mine for 6300 000 and ro- 
fused after esomlnsUon by a Honlana eyndlcste Ten 


seemed Imminent when toward the end of 1867, rock 
tbat wss going over the dump ae waste was found to 
contain 8 per rent of copper The lowest development 
udlt bad penetrated a large body of Iron pyrites con 
lalning enough cbalropyrite to bring It up to the ebove 
value 

Prospecting In the seme neighborhood by Col R A. 
Wull'B nssoolatae diecloeed a great lari-olite of mon 
Konlte porphyry half a mile long and oxtendlng well 
up tho mountain ridges contBlnlng—If everything as- 
eaying over 1C per cent copper le i oualdered ae or*— 
over two hundred and fifty million Iona 

The overlay of the Highland Boy eulphlde deposit 
was also fouud to be largely Impregnated with copper, 
and this led Hr Newbouse to acquire large holdinge 
adjoining but not Inciudod in the combination owning 


Ing moved as ohowii In onr frontpage llluairation 
Openttloiw were eoiiimeneod upon the underground 
sulphides osnnying as miirli as 8 per lent of copper, 
but It was Bt first a question whether (he hlgbor Im 
prvgnattona lould be mlnid nt h profit (ire carrying 
ns little na 1 per i-ent hod been profitably mined at the 
Atlantic In Michigan but that wun native ropper 
wbemes the Btiigimm depnelt wiis all sulphldu On 
All mint of (be latter being so readll} acieaalhle how 
iver practlenlly no ahafl sinking or pumping being 
required It was very i hoaply mlnoil and with the 
present stripping methods breaking eunrmona quant! 
ties of roih al very low iiHit n haiidaomo profit over 
mill and smelter loaia la shown 

I he solid sulphide ore mined Is'low still pays for 
the oporalluna on the mountain toi>, oro being Bt(q>ed 
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from thrre ludergroimd level! In n deponit at ■ome 
i>Ja( cH luo feet wide. Tbe ore la dlacharged from Uie 
uppir to tba lower levelH by Uiutea, and from tbe 
limivt dlredly Into lars of the “high line of the tUo 
(.riuido Weelern which convey TCO tons dally from tbe 
Itimioii t uiinullilHtid to tbe amelter of tbe American 
binellliie Hiid Keflnlng Company at Qartleld 

I he Hirlj)pliiK oiwratlone at tba top of the mountain 
la gun with the n nioval of waata roch overlying the on- 
ili liril inonzonlte the ground having been leached of Ita 
iiiliicR to a depth varying from 30 to bO feet Thla 
aaatn la carried round tbe niuuntalii auci dumped on 
the fur Bide, where the ore body lice lower and could 
nut be (.VI iituaJly mined by removal of tbe overlay Now, 
hnwiver eiimileiilly rich oro to be lent to the mill la 
being Htrlppod In tbe same way and nent down by the 
tramway eliown In our llluulrnllon the whole of the 
rmk expoaed by each blast being carefully sampled 
mill aSMuyed and aorled accordingly 
For the stripping operatliiui Ove etnam ahovela were 
Bret Bfliil up the niuuntaln by a apeelally built railroad 
w Ith numeroiiH awlU bbocka. 

Tbe hilltop la laid out In four benches from 40 to 
lili reid high Ihi highlit bench being kept farthest 
I u k Ml lliul ruck bluslod them does not fall upon 
and Impede the lro(ka upon the bvnih beloa Well 
drilling mill hints are need to drill Cinch bolea 30 foot 
apart In a Hue as far back from the tare of each bench 
ap tbo ezploalvo will break When the holce math 
the level of tho hem h below they are pumped nut and 
'eprung' with jn etlrka of 40 per lont ilyniimlle ngeJn 
with CO sticks and sometimes again with 7C or more 
This ituikee a iliain 
tier Bl the bottom of . 

the hole large enough I 


(aneoiisly by olcHtrlcl 
ty and the whole fai'e 
of the bench Is uiniiiil 
and abatterod so that 
It isn be handled by 
I he steam shovels On 


A n« AVTtHiAno tumae imiAian mtn 

f0> AAIUOAIW. 


An Important deivelopment In automatlo signaling 
for railroads hu recently been Introduced In Orent 
Britain by the Orest Weitem Railroad, the foremost 
trunk line In the country Despite tbe elaborate na^ 
turn of tbe block system, and tho strict rules laid 
down In connectlou with iU working, several accidents 
have receuUy oecurred In tbe country owing to the 
ordinary eemaphore stgnala especially those at tbo 
distant point being inadvertently overrun by the engl 
iieer more particularly In the lase of express trains, 
the mishap belug due to the elgiials being obscurod by 
fog, snow or rain Notwithstanding the excellence of 
tbo block working this depenilem-o upon the human 
element has proved Its weakMl link The Board of 
Trade deportmenl of tho government which Is re- 
sponsible for liiHiirIng tho safe operation of railroads, 
has long Hilvigatod the adoption of an antomatio 
slgiialliig s>wtem when by the engineer la given on bis 
euglne ool only a visual but also an audible IndlCsUon 
of Iho londltloii of Hie section upon which he la sntsp- 
iiig Ml ail) Hun since II la realized that tba moinen 
lury oiiuiuitlon of tbo uugineera attention to any 
ollii r detail on llie locomotive at tbe Instant of passing 
a signal might easily Jeopardize the aafstj Of hlS 
Irslii 

rill ihNinl of Trade offlcinis have suhjeotad the latest 
Idea, vihlili hue been adopted by the Orest Weatem 
Hicllriiiid to the moat severe and exacting tests, and 


drills and spill up 
I2ach of Hie sliiivi Is 
Is of ‘lu-loii 1 upui Ity 
with a ri4on dlpiier 
i'wn Irslns of HOiiileii 
dump lura hHi ml lsi Ii 



The Sinelii r ul Unrll. Id shown In our IllnsIration wiw 
built eapulnlly for irninieni of tin ores of lln Hoston 
Ounaolldiitiil (’mil loi’pir (nmiiiiiy and nllnr mines 
of Hic neighImchiKHl nflir iiiiiliucU had hei ii made 
with them proildliig for a cumin i-onslant Miipplv 
On Bpconm of Hn iMnuiKiiliious und Irregular nntiirr 
of Hie KTiiiiiid aerliil i iliU tramways are found In bi 
the ebeapcsl means of irniihiHirtlug the ore In somo 
lUtM tbat of thi TUhIi Apix ml ic being shown In one 
of our llluatnillouH In thi'si buikcts Hiispeoded from 
mllors travel upon a flxi-d mble eupporlod on towers 
tbe buckets being clniniMil In an endlusa traveling 
cable passing rouinl ilnims u the bead and t>)nt of the 
Hue, tbs weight of I he loaded buckets descending cuirry 
log up the empties on tbe other side 

jrnnn present Indtcatloiis only the price of nipper 
pan Itult tbe alteration of ihe horlxoii In Blnghuiu 
ration tbe time Mng messurihiT dietaiil when tbe 
gnlehes will be lilted up with wiisre rock And the motia 
(alO tap rednuod to about ibalr level 


ttaetloB of tivek provided with central ramp. Brar view of taoomotlTe, 

A nw AVTOBATIO UBOTJUO tUMAUBa ITgTUI JOB nATT,Mn 

on iiHH VsMHi as low un li nithimgh It Is valuable aa an auxiliary to the ordinary 

red In the cars luiliidlim si in iphorc II inn be safely operated without the lat 

lliig ter and ns a result of tbeir Investigations have con 

mil to tho intH Is duiiipwl iciletl lo this railroad persitasion to remove their 
Uliig bln HI the top of the Hcniuplmres and operate a eectlon of tbeir frarit solely 

riiiiiiii Whlih riiilH It Inin upon Hils new system which concession la tbe Brst 

id kruvliy tramway 1 Iw thal hni, iver tieen granted to any Bngllsb railroad 

ks J 100 foci long desifiid and iiinscqiiuitlv marks an Important era In the safer 
nt varying from JJ deg In working of rallronda 

t. iliiiiii I'm loiu per hour Tho svsiein ad»|>ted In natindy electric there being 
ig hill at Ihe fool of the no mechanical parts such aa triggers to come Into 

f lit lino Ions wbhh die inoiHit so that no cancnaslODex-an reanlt which might 

liouil lars of the high line iiiipirti ibe dnrablUty of tbe Invention Upon the 

own In iiiir IlIiiHiration wild locuniiitivc Is carried a downward projecting shoe, 

11 of till ores of ilo llostoii H.nillnr in drelgn to tbat jilllzed upon street rellresd 

iim(iiiiy nnd ollnr mines mrs ui mlloct the current from the feed rail, and this 

iiiMliucta had hci ii iimde nline ionics Into conliirt wrlth a long section of ramp 
Cl 1 tain i-onslant Niipplv i iid iiciweon the tracke, thereby esUhllabtag electrical 

iliious and Irregular nntiirr loiniimulimlon, and notifying the -"f"-" m the 
tramways are found to bi , ui IwHi visibly and audibly whulher the section of 

iihiKirtlug Ihe oro In Homo ioa .1 ii„ (, entering Is blocked or clear Theue audible 

X ml 1 C being shown In one slgimlii ^■ompri|le a steam whistle or siren, which la 

■Bl bui kets Himpcnded from hi.iinded to notify that the oigna) Is at danger " while 

cubic Hupporlod on towcrii lino dear' Is slgnlBed by means of aa electric bell 
1 to an endloaa traveling I itbcr of these Bignale. when once set In acUon con 
It the bead and f.yol of the niiues to sound nntll It In stopped by the engineer 

d buckets doscendlng cwrry hi thni the laller ntnat Inevitably realise the oonditieii 

I her Hide „t the truck by stopping the whistle or Ml, thereby 

I only the price of nipper nncptlng the warning estettded to him Both atgnolb 
r Ihe horlimii In Blnghuiu ire given oy Hie operator In tbe signal caWn ta the 

sHiirihiT distaiii when the engineer witbont the movement of any Tpntg*"* on 

h iciiHie rock And the motin ihu Irm k thlu latter constituting a fixed raaip. Kurd* 

lair luvel pver, should thara be say brsakdews Ut Iht elsetrifi 


ciraulta a daagar is itaAtajTfid te ilM hWliMr 

whadier tbe read 1 * «£mp or pthtawlMv so tbat Bta' 
attenuon U draws to Ots Awt iBatapUy Also, IhOnM 
(he lusnlathm of the groasd oppantaa be brakes bf < 
tbe pretence of g r s e ei , dirt, mtow, water, ete., sO thst 
the eleotrio olroslta taimot be cmineetad, the desM 
signal la InstaaUy aontuM. Is addition te the liras 
and elHctrlo bell pieced In the locomoUve cabv tbera to 
an Indicator extending oomsponding visual algnsd^ 
tbe danger elgnal betog ra pr raen t ad by the word 
danger’ printed on a red ground appenrlng In tbe 
gtaned apmtara of tbn Indiontor, while ' line clear" to 
represented by n clear white epace. It wUI be reoUnd 
therefore that much of tbe value of tbe aystem lies In 
the fisot that the danger signal la operated whenever 
any untoward circumstance ezleto, such aa appantna 
breakdown, disturbed Insulation, etc., whether the Use 
be clear or vice tmrM. 

immediately beneath tba cab of the tacomotlve Jb 
placed tho shoe (In the nocompaayliig photograph the 
tender of tbe locomotive baa been removed to show Jts 
position), which oomee In contact with tbe fixed ramp, 
doling tba paauge over whlcb It le lifted Tbe sormsl 
position of tbie shoe la Inetaas above rail levd, bnt 
whan passing over the ramp, owing to tbe latter prb' 
jeetfog some distance above rail level. It la ralaed about 
Inchesi This eontoct shoe la of stout construction 
nnd Is capable of adaptation to any type of engine. The 
ceataet face la 7 IncbM wide and It la case-hardened 
There Is a strong spiral spring provided which Inenrag 
the shoe returning to Its normal poaitlan directly It 
Isavn the ramp. This shoe Is Insulated from tbs 
moss of tbs engins, 

—-and Ihe caution olgnnl 

Is operated by the dis¬ 
ruption of a local alee- 
trie circuit on tbe lo- 
comotlve. In Its nor¬ 
mal poelUni the aboe 


this eleotriLal dronit, 
but directly It to 
raised, os when pan¬ 
lug over the ramp, nnd 
even If only raised ^4 
Inrh, the ilrcult Is 
broksiL Tbe result of 
this circuit Interrup¬ 
tion Is that a steam 
whistle Is brought Into 
action which baa pre- 
vloudy besn bsid 
dosed by the drcult 
In conusctlon with 
tbe whistle and Ml 
signals, an Inaiiotor 
board la attached at 
tbe aide of tbe cab 
There la a large slot 
before which appears 
tbe notification ‘Dan 
ger" upon n red 
ground when the slg 
nnl Is sgalnat the en 
glneer, giving way to 
a blank white spare 

ahnelaw levetant .heA 

. Mwwiaw omraot SMe. notifications 

lADg, coinciding with the 

wUstie and Ml ilg- 
uals respectively Thus tbe engineer Is given n dear 
positive visual warning in additlan to the positive 
audible signals. The push button shown on the side 
ot the Indicator Is that by which tbe engineer ati^e 
tbs ringing ot tbe Ml, and tbs lever the means by 
which tbe Btenm wbletle Is closed. The ramp la laid 
down at the point where tbe dtitaat elgnal Is desired to 
he given end, if the ssoinpbore Is still to be retslned. 
Is Installed bealde It centrally between the running 
rails It eoffliuiaes a bar ot T Iron mounted and Uigu 
toted upon n tlmbta bolted to the crons- 

tlen to Insnrn ligltl^ Dpon tracks upoil which tOit- 
rnmilng trains ore matuMned tbs ramp to mods (0 
feet In length) while for branch Unea a 49-feot length 
has hean found to he sfifklent. 


Ths oaaee of the disapprarenoe of rust from Iran 
bare, ete, used Jn tk»nraetlmi ot retnfprrad concrets 
slnKtMHS, torn hew trsOed by tlohtoad,‘ In Btalil nod 
Rtoen, to tbe preaence of add cnTbonataa and SHlphntM 
In tbe cement tbeee salto dtoeolvlng the Iron osfde 
and leaving tba metal brldit The oimient in aetttag 
abeorba corbonlo sold from the olr, tbun forming taa 
neccasary a^ld carbonates, and experleaea han sbewm 
that the de-rustlog praoese to eActod whUa tan- emh 
crate to setting and commencing tci harden. Thin dto 
eovent oitofd* hn •4dlUoiiaI guanataa for tks figfpta 
ot Mintoreed rattcMto structatas, Inumneh m the 
metal to ptataetsd ftam nuttog by Urn allmflns^f^ 
aottM of the cemoit daring the mblng praraa. awl 
nay rael^hn tlw how to ramnvesd by tad aQC|gn;<IC ths 
add rattWtates nt-Mi aarirStage ta the eii^ytfoa^pjfjkto^ 












. NorwHiaB limty'-ArHbot ilMp 'OJOk.” 

it Aobow tb« wwU om toe hartiw baan 
M liM Hd only emit to taavo tbraadad ita way 
ttfOKgfe Um .drotle Oeaon from tha Borth AtUnUe to 
tiM BahrtBg Ian, la now tha proparty of the rity of 
■an PrualBoau Our. Boald Amimdaan. tha notad 
■nUO UTtfator, aalM from Ohrlatlaiila, Norway, 
witb a erww of aeren In the year 1M9, and after 
naaity throe yaara ha aoo- 
eMed tt faaohlnc Noma 
City by way of tha North- 
waat Fauam From thera 
ha laflad hla lUUa raaaal 
out Into tha Faelflcy and 
thanoa down tha coaat to 
•an Franolaco harbor 
Inter ha ratnmad to Nor¬ 
way, taarmc the “Olte*' at 
tha Mara lUand nary 
yard. The UtUe ciUt 
waa tamed orar to the 
Norwegian oonanl at 
Ran Fra&olaoo by hla goT- 

to make whaterar diapo- 
UtlOB of thla hlatorlo raa- 
aal ha deemed beat The 
oonanl Onally concloded 
to preaent the '‘OJOa” to 
the dty of Ban Frandaco 
la behaU of the NorwegUn 
gdremment, to be pro- 
aerred aa a iwllo and 
aonvenlr of tha feat of 
OBpt. Afflundaeo In mak¬ 
ing a voyage through the 
Nerthweat Pamage. 

The dty auUiorltiaa m‘••Ad* UAi 

gladly accepted the gift of 

the lamoua old craft, and decided to place the veaaol 
In a eoB^ilcuoua poaltlon at the eitremo weatcrn con- 
tinea of the Golden Gate Park Juat bordering on the 
ocean beach. 

The “GJda” waa Btted Into a cradle of wood, and 
looae dry aand tilled In all around up to the water¬ 
line. The work of hauling (he old tloop out of the eea 
op the beach for a height of more than 40 feet and 
•everat hundred feet acroM the big boulevard to the 
point wbere It la mounted In permanent poaltlon proved 
B vary heavy and dlfflcnlt tank of eiidneerlng. Bev 
oral daye wore required to accompllih thli work 

The total weight of the empty hull of tbo ‘'0](ta' 
la aetlmated at 800 tona. The total length over all Is 
76 feet, length of waterline, 06 faet, baun, 10 fMI, 
depth of hold, 16% feet. 

The "GJila" wag not 
prlmaiily Intended tor 
Aretlo navigation When 
pnrohaaed by OapC 
Amnndaen, the veaael was 
reinforced with atont 
wooden and Inm beama 
and ibeathed with na 
outer layer of 2-Inch 
planking and fitted with 
a petroleum engine of SI 
horse-power and a two- 
bladed propeller However, 
aalle were depended npoB 
as main motive power 


AnMrican 

Mam Uw flidl gad permit me to handle tt. ThU is 
woo Bhowa la tta UIuatTatlon, where the nnimal le 
laaviac the ShMl wbleh l am hoUIng. Its big biasing 
gUver ahell-aiaklng tentacles are being thrown over 
my hand, while the other anna am toying with the 
weed at the bottom. 

The dark spot In the oenter Is the month, or tbo 
black mandibles anrronnded by a white clmle of 
mnsole. In another view the animal le seen entirely 
out of the shell, ita mouth near my thumb one long 
tentacle thrown across my fingera, while the big 



no an aiout to bmui xn ••ui.kin) totaob” to chi 

■preadlng tentaclee of silver and blue are belug wiivod 
aloft like brilliant Vunutlan banners The eye Is shown 
as a pure while epul Just below tbe mouth and near 
the large gill openings Below this hangs tbe bag like 
body When I withdrew my hsnd (be nnulllus fastened 
itself to tbe glass sides of the tank and hong a 
glistening mass of color, w Intlllal liig In the light Vot 
one person out of a tbuuaand could even guetw s Uni It 
was. (liven teachers of soology when the shell was 
(aken away, failed to recogniKS It, and there was some 
reason os this won the first opportunity they had bad 
to sea tbe animal really alive By plnctng a Uotb over 
the tank and ralalng and lowering It tbn nautlltie 
could be made to ihonge Its color 
If the brood teatacle to esomlned It will be seen to 


aa a gnlaiinous mst of aaoh tentacle, the exact all of 
tha aboil the animal had been Inhabiting 
Tbe mdtotion on the face of the tentacles inrd i the 
rsdlathins on the shell and one could Imagine that 
gelatin hod been pressed Into (he molds and allowed 
1o harden, and this Is practically what to done Tbe 
two molds (tentacles) am beld up eloae together, 
the left one forms the left side the right one forms the 
right side. Then hy maiiliuilallon they are Juliiid 
logviher Indeed the luo tinUoles have Is-en Joimd 
all the time, and so form a mold in whh h the benntlfiil 
sholl iir ogg rapniile Is 

radiant rrvaturu all day 
and late Into the night 
and tbe following niorn 
lug part of the new sholl 


nearl) a wbolo one was 
made by this animal in tbo 
Avalon zoologlial station 
between I o clock to the 
morning and 9 
It la given In all (he 
textbooks I believe the 
the mole of the argonui i 
Is a minute animal hanlly 
an Inch long This cannot 
be so ill all species I 
have a male whirh lisa a 
radiant spread of eight or 
nine Inchse and is as large 
ns the fi male i ho fiinnle 
lives In tho shell and do- 
poviiB hii eggs here—ysl- 


the shell and w iiidir about it will dsnliiB into H when 
alarmed sinl Imvlin, pr/Ktlcally all the hiiblis of aa 
(TtoiMiH Iht male of ibis spis les Is liirgi and might 
nadll) Is inken for an nclopUH haviiig Its linblts The 
lieantlful unimiil apiieant si lh< Boutin ni (Uillfoniln 
ibsnnci Islands espcilally Bantu ( nialinn In hibru 
ary nod Aiigiisf from ton to twenty shells being roiiiiu 
ticry year Doubtless hundreds come ashore hut on 
deserted and broken 

The urgonauls that 1 have kept In cnnfliiemtnl Ihn 
m numlier were cictrcniih interesting Ihiy would 
eat flail fiom my hands readily und ilisjiliiied llitio or 


Tbe aoeompanying 
phMognpbg sbow a paper 
nautilus wblob was so 
tame that 1 could handle 
It with Impunity The ant- 
mal wu braught to me 
wlthMit A ibeil, and 1 pro 
vlded tt with one. 

Ike beaaUtal sataud 
■etoed npdk It with all tbe 
sagNaesa of a bomNeag 
iMrmft erab, ooetpying tt I 
AtoBM. WhenalanMdlt 
waaM orooeh low, ito aa- 
tlta body and tentaclaa ' 

.dfijika lata tbe iballi '* 
aotblBibat tae graw «crt 

ta.be laait peerlag over tbo adia tlutt, «b«i latla- 
•id that an waa well, U wopld Nradnally oeam oat. 
khaalitai ttal aad khade btaa aU tbe ttaw, prmeo^ 
' lac a moat I nt e n a t l BK kpseMRla, Now tao two torca 
aben-formlac alau waaW erdsp okt and Mowly aavekv 
a» aMn, aAttt tt wag etalTsilF eetatad by tha gpacMad 
bfMmaiK Thaaatttal wonM do tbtoevu wbefi 1 blM 
dta Thd aaUna} Ad not dtspl«r any fear, and 
tlpChrttiiow ttk tghtaeiea allndt aiy ■bears, aad even 
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may be obtained i 
of each Indlvldiiii 
from the timo It 

mini nr m un # • taxi rAm vAcmuB. op throughout the 

of ita growth '1 ht 

aava radtotlong which oomepond to those of the shell kept to expected to be of Invaluable Importuin e i 

Itoelf It atoo bean anmben of glands, and clings to come 

toaoetoualy to any objeet tt may touch These ton • ’ 

taoles am tbe shell maken, and port of the work in In BrlllBh rolumbla platlnom to found In u 

ahell amktag was ohssrved to a specimen that bad no the alluvial gold wnilcings whem It ran b« sov 

shin. BssUag on the bottom, it held Its two shell by produi t The saving of It In a small w ly ‘ 

aseretlBg snas above sMe by side. In point of fnot, ever sltendnl with so iniuh trouble that It h, 


they wste Joined at the bise Then from the glands proillmlly nca 


In British rolumbla platlnom to found li 
the alluvial gold wnilcings whem It ran be 
by pmdui t The euvlog of It In a small w 
ever sltendeil with ho much trouble that li 
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futiiro be modef' «a uked, and agalo the anaWer 
cane back ‘ Hl|h drlna. «• most gat up clear of 
the belt of rtlitnrbed air wUrh taaulU fron the Ir- 
regularltlea at tlM earth a aurtace. From now on you 
wUI Bee a great tncreaae In the average elevation at 
which avlatora will make their flighta, for not only 
will they And In the higher atraU more favorablo 
atmoapherlo oondlUons, but In ease of motor tronble, 
they will have more time and dutance In which to 
recover control or make a aafe glide to earth ** 

Next we ralaed the queatloa of aultable atartlng and 
atopplng placea, and auggeated that the art of flying 
waa handicapped by the preaent neceaalty for broad 
open apacea for the pnrpoae Thia brooght the reply 
that alnce tralna, trolley oara, ateamboata and Bailing 
yachta are all provided with apeclal pointa of de¬ 
parture and arrival, it waa a little unfair to quote the 
neceaalty fur auch convenlenrea aa an objaetlon to 
the aeroplane But the problem of alighting, oapeel 
ally during a croaa^oantry flight la not ao aerloiu aa 
yuu might auppoae It will be largely aolved by the 
high flying to which 1 referred ]uat now for, the 
greater the elevation, the larger the aection of 
country from which the aviator can aalect a aultable 
alighting place Buppoae," aald Wright, “In making 
a flight, nay of 100 mllea, I roae to a height of one 
mile and that while at that elevation motor tronble 
neceaaltated an immediate deecent Commencing to 
glide down the air on a grade of one In aeven. I would 
travarae aeven mllea of ooontry In a straight line bo. 
fore reaching the ground, that la, auppnalng that the 
ground were fairly level But the glide could be made 
lit any direction, and oonaequeotly 1 could chooae n 
landing place on any one of the ISO aquare mllea that 
would be Included in a circle of 14 mllea In (Mameter 


"No. The next advance In the art <rf human flight The chaneca would be therefore decidedly In my favor 
will not be ao muob In improving the motor aa In the of llodltig aome fairly amooth Held, free from obatruo- 

practtlca of high flying Peracmally, I am perfectly tion, on which I could come down aafely " 

antlalled with our motor, not that one, but the later Of cvuirae the qneellon of epeed came In tor dia- 
type, whkh baa been atrengthened In the very part riiMton, and the reply to the queetton whether we 

where the cylinder gave way luat now ‘ Thua Wilbur ahall aoo any great lucreaae In speed In the near fu 

Wright. It waa In the gathering gloom of an October turn waa characterlatlc * Why ahould we wish to 

afternoon, and we wore standing alone In the ahed Increaae the apeedf It waa only a few yean ago that 

Which had been built on Oovomor'a Island to house the world believed the conictniotion of a anocesafnl 

the Wright aeroplane during the late Hudson Fulton flying machlno to be Impoaatbie and yet there are not 

Oelebrallon. A few minutea earlier the machine was many birds that 1 cannot overtake with that macdilne “ 

on Ha launoblng ways, wKh everything primed for an This waa presenting the speed question from a new 

hau^lulIg flight in which Wrlghl had purposed (o and very aeaalbic standpoint for It muat be admitted 

travel np the Kaat River, over (he fo<W'dg«ga.deu^fmMA.4r-c'Amk- ^ ^uipiiiteeci the average speed of the birds 


that span It. e w 9 MJti|iM(iMM>^.u over the Hud 
eMMHBRmSpaliaadHa and return to the starting 
point with a wide detour over the Janey Meadows 
and aeroaa the Upper Bay W« had seen Wright and 
hla mechanic crank the engine by a swift tom of the 
propullers, bad heard the loud exploalon and crash, 
aa the forward cylinder tore loose from the crank 
case, and had auen the wracked cylinder tear Its 
way through the upper plane and tall at Wright a feet 
At the very moment when a million people were lln 
lug both shores of the Hudson River, watching with 
absorbing Interest to oatch the first glimpse of the 
author and past maaler of the art of human flight lo' 
hare waa hla machine rendered an absolute wreck, 
and the poaalblllty of a Hudson Fulton flight abut out 
for good* Under auch dramatic oondltlona of dlsai>- 
pototmenl a Frenchman would bare wept Not ao 
Wilbur Wrtgbt Picking up the bmken cylinder ho 
tamed to the small group of which the writer tunned 
one, smiled gave an almost Imperceptible shrng of 
hla Miouldera, and quietly remarked, It la all over, 
gentlemen “ 

If there Is any appetite tor thu Bensatlonal or mclo- 
diomatlc In Wilbur Wrlghl, he certainly keeps It under 
mastorful oontrol The fact that he had been oppufivd 
to the giving of public exhibiffcna of flight, and that 
this was the flrat and only exception that ho had made, 
would tor moat men have rendered the complete 
breakdown nr hla msihlnn a most aggravating die 
aster Yet five minutes later, when we were alone 
With him and hla disabled air craft, he waa iiorfeclly 
composed, and showed hla phlloaophlrul eatlmale of 
the true Blgnlflcaoce of the mishap by iwlntlng to the 
broken cylinder and remarking "Thla la merely an 
Incident. The machine la an old one that I used at 


thua early In the game la one of the moat aenaatlonal 
achlevementa of thU the latest and moat aenaatlonal 
of man a Inventlona. 

Tn nw Bimn "obuoiovbeti” arb 
xmuznua.’* 

Rather complete partlonlars have lately been made 
public of the latest British “Dreadnoaghta" and 'Tn- 
flexiblea ' which are now being built In government 
and private dockyards Taking the "Neptune” as 
the latest represeniatlvo of the Dreadnou^t' type 
In the Brltlah navy, we And that the length hna been 
Incmaaed by 20 foot and the beam by 4 feet, and that 
the dlaplacement haa been Increased from 17,M0 tons 
to 2UOO0 tons The speed, 21 knots, romaloa the 
same and no changes of any conaequeooe have been 
made In the dlapoaltlon of the armor for the protec¬ 
tion of the hull or the barbettes and turreto. 

The moat Important changea—those which aorve 
greatly to Increase the power of this ship as compared 
with Ihe original 'Preadnougbt”—relate to the arma¬ 
ment In the Omadnought," It will bo remembered 
ten IMnoh guna were mounted In the following po- 
alllone Two on the forecaatlo deek, a pair on oacb 
beam amtdahtpa on the mala deck, with the auper- 
atructiire between them and four In two turreta on 
the main deck astern and on the center line of the 
ship This plan baa been changed In the Neptune” 
by plating the two wing turrets e* rrheton or dlag 
onally, with aufliclent dialanoo between them In the 
fore and aft direction to permit the guns of both tnr- 
rets to Are nn the same broadside Another change la 
to raise these two turrets and also turret number 4, 
one deck higher, placing them at tbe same elevation as 
the forward turret The aftermost turret will be lo- 


Kltty Hawk The metti wm rather light at (he point 
of fracture The defect has been remedied In our 

A few monlha ago we expreaeed the opinion In 
these columns that the element which needed most 
attenthm in the aemplaiu. was the motor and Ihai 
Bntll the latter had been bmnght up to the degree 
Of reliability of tht autcunoblle motor, the art of 


cated, as In tbe “Dreadnongfat," on the main deck. 
By this redlstrlbutloa tbe ' Neptnne" can Ora six guns 
ahead, eight astern, and ten on each broadalde, at 
against six ahead and astern and eight on eaoh 
brnadatdo, in the origin^ “Dreadnought” The “Nep¬ 
tune' will carry a new fllkcnllber, wire-wonnd II Inch 
gun, and not, as raptgiad, a llb-lnob gun. For 
torpedo attack a battery of 4 7 inch guns will be 


flying could n-il make much material progreos Wilbur 
Wrlgbt however doe* not agree with ua “I have de- 
Tclojied my motor to the point at whleh It boa teased 
tp give me any more anxiety than the motor of an 
aB^raiobile I have run the later pattern of this 
BUtor In an anduranee teat (not of rourae In the nir) 
lor Berm oonawnUve hours, and my machines have 
made ItO oonaeeuttve flights without aaperleneing 
gaotor trooble'' 

- wUlthederetopmaatofttw 


mounted In a lofty eeatral armored redoubt anrronnd- 
Ing Ihe amokeatacks. which will protect botb the gnns 
and the amokeetaok b as e s. 

The impraved Inflexlblt” known aa tha “Tnda- 
faMgabln,” haa 26 Met BOn langth, I feet more beam, 
and 2 Odd tons addittoBa] dtsplaeement thah Admiral 
Beymouria flagship Tha tpa^ la tha aame, bnt the 
extra Id feet of tenflt^ wIU enable tha midship tor- 
rata to be placed tarthar aPArt In tha fora a^ aft 
dlnetton than they a^ (a the “tnfltadkte,'* Hitli thg 


remit that tha brondrtAa gilgto of fln 4 whgt iM^ ' 
ha oallad the "ott twmt," that la to ear. ttfib tWf#6 
which la on the aMa <d tha ship rtmeda leOat that ^ 
which aa engagement Is takli« plaoa, wlU ha gnatlF' 
increased 

areat Britain avldontly la wril pleased with har 
26 knot battleablp cmlsers of the Tnllexlbla’' tiywi 
tor she la now preparing to lay down on tha ways 
vacated by tha ‘ IndefStlgabte” another ship at tha 
same type but of far greater dlmenahma. Of la ta 
be 400 feet In length, and equipped with turbine oWc 
cblnery of even greater horsep o wer than that tn- 
ataUed in tbe "Lneltaiila” and “Manretanla.” Aa theaei 
liners exert ovm- 70,000 horse-power when they Srw 
making their maximum epeed of 2fl knoti. It can be 
understood that to secure the ys knots required In tha 
new emleer battleahtp, tha horea-power must run np 
to 80,000 M more It Is probable that tbe veeeel, im 
her trials, Hks her predeceeeors of tha ‘Inflexible” 
class, will exceed the raquirementa by about a oonple 
of knots. The “InflexlbU" and her alatera mads Id 
knots over short dlatancea, and It da likely that tha 
600-toot ship will be able to carry har battery of eight 
12 inch guns tor a abort apart across the high aaaa at 
a speed of 80 knots an hour, which la higher than tha 
average speed of tha torpedo4)ost destroyers 

■mi FHOTOosnuoAii BuonoiA 

A quantity of benaaldehyde, Incloaed in a sealed 
glass tube and exposed tn ll^t. Is slmoet entirely 
converted Into a red brown, transparent resin which, 
when treated with ether leares a Mnall quantity of a 
crystalline realdue, tuaing at 476 deg P and Identical 
with the trimniio modlflcatlon Into whleh benaalde- 
hyde la convertad by the action of lodobenaoL 

The resin depMlted by tba eraporatton of the ether 
from tba ethereal solution yields, on distillation, ben- 
sole add, hydrobenioln, and nnaltered beiuwldebyde, 
and leavae a resinous residue which has the percentage 
composition, but tour ttmaa tbe molecular weight of 
benaaldehyde. of which It la probably a tatramsrio 
form It may bowever, be a ketone, of the formula 
(C.H,), (CO). (COH), 

Dlbenxyllden acetone In alcoholle emnlelon expoaed 
to light tor a yMr ylelria dl-liaaafrol In addition to 
tbe molecular weight of the ketona 

Isoaafrol mixed with a trace of Iodine and expoaed 
lo light fur a year yields dl lioaatrol In addition to a 
large proportion of r«ln but aafrol la unalloctsd by 
light Analogoua results are obtained with methyl- 
cugenol and laomethyleugenol Propenyl compounde 
are found to be more aflected by light and more 
readily cunrerted Into polymarle forms than members 
or the allyl group The action of light on mixtures 
of benaaldehyde with eafrol and Isoaafrol prodnacs 
resinous aubstanors wbicb, when purllled and anolyasd, 
prove to be simple addition productn. 


Txx •ROTRim or mam. 

A bulletin haa recently been Issued by the Lowell 
Ubucrvatory in which the reeulta of Mr Frank W 
Vory'a quantitative moaauTemente of tbe Inleaalfloa- 
lloD of great B In tbe epectrum of Man are glvoi 
The general result of tbe Investigation la that tbe 
greet B In Mare Is 16 per cent stronger than in the 
apeclrum of the moon at the same aftltnde, and that 
B in the spectrnm of Man la relatlrely more Intmise 
by eight times tbe probable error of the result Mr 
Very etatas that while there to considerable varlathm, 
there are nn conlradtctory results. In Mr Vary"! 
opinion the measurement proves beyond a doubt that 
It to poeslble to dtocrimlnata dISerences of a few per 
cent In tbe Intensities of aper-lral lines, although It 
uoiild uke much wider vartatkma to attract the at¬ 
tention of a casual or even of a careful observer, if 
deprived of auih aaatotance aa can be given by tbe 
apootral band comparator In hto recent Monnt 'Whit 
Dcy itudiea. Prof W W Camphell, of tbe Lick Ob- 
aervatory, statod that the A band was faint tn botb the 
lunar and aolar spectra when the bodlas were low, 
fainter when the bodies were blghar, and very taint 
when the bodies wen at their htthast, bnt tor equal 
BMtudee, the A band In the Martian and lunar apeotim 
ware eqnaUy Intenae, plainly slgnUi^g that tha dl- 
■erved banda were due to water vapor la the CArth'i 
atmosphere above the summit of Mount Whltsay Hare 
to obvlouely a conflict which must be sattled batore 
we know deflnitely whether or not tbe weetnun of 
Man-doss contain water vapor 


In the Revue da la Beudara Antogtne, BoumonvIUe 
deacrlbea a method of repairing crMked Iron palleya 
by local beating The crack In the rha to opened Iv 
meant of an oxpanalon aoraw acHug on the two od- „ 
totnlng apokea. so aa to make a gap about 1/14 Mi 


to 1/14 Inch to width Welding metal heipg Ntep 
meltod la the crack by m««iia of tha oaiwt i is Ul M w , 

flame, tbe expansion sereir is wUhftawn dMWt’^■>*1 ( 

the meta) to itlll rod hot, aa4 tha etatle ^ 

the rha eotmleracCi tha eaMraelllen pT AM 

oeoiing, No ipeetol cm b ,, 

VAtol qgn hA 
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uCMirr HM tnauM ^ imp* ud 
iMAtt vlihlii tb» TMT, 8606 thirty dlltamt mto- 
plWM hstf • of MTMi^iith) motata «m ihowii, 
ilk mil «• AM «nai AIrtgflil* ■hd •eranl plain bal> 
A oompMa dMcrtptiaB ol the itioir win ha 
watIA SoiBiTmo Aioaioan SumjDcmT 
^Mbra rfartldf to toaoh Uniamnta Ubm and 
KIMphrliM tba oparatioa p( tba raoinUjr aequlrnd cor- 
athtotai. biplaita, WlBmr ^aht triad tha manhtna 
oU OMohar nh and bad bla puplli tlma blm for a 
dWHtifo or a kdomatar to a rioaad dranlt Tbla dto 
taaba, indndtof the torA, waa eonnd to 481/S mo- 
o(ida,oyatBqiaadotaiaotIyMullaaaahoar AUow- 
tof toO ttatan aitra for tha ton, tba apaad waa BO 
aa hoar Thao It aaama that tha new ■orern- 
■ant haroplana ia qulta aa foot oa tha Bteriot or Our> 
flM »iaahtoa» whbdi nada orer 4T mllta on hoar at 


With tha craat arlatlon naet at Ithatoia aa niodtf, 
atouat oU tba other larfa otttaa on the Ooattoont have 
arraiiged for a nballar orant iiter Braaoto (Italy) 
aad Bartto, Spa, Bonlotaa, and Dieppe to Franoa, 
rraakfort to Oermany, and Blaekpaol to Bnglaiid 
hare pat up large oaah prUae to aaoura Latham, Bla- 
riot, Farman, and aoma ol tha leoa well known bat 
Mly aa daring ariaton, Hia Frankfort authoriHaa 
erdh F«nt oo ter aa to pay tha irarallng aad hotel 
aapanoea ol tha "bird nm.” ▲ big meat waa bald at 
the now Jarlay aarodrmna near Faria (rmn tha Tth 
to tha Hat ol thla month, no laoa than 87 machtoea 
batog entered of which 18 ware Voteto biplanei Oa 
Oetober 10th tbonoanda of people Soaked to Juriay 
Tha train oerriee waa Inadequate and there waa neh 
a domonetration by tha crowd that the troopa had to 
ha eallad out 

On Ootober 18th a conree of lactnrea upon avlatlaa 
to be glren by Wllbnr R. Kimball waa Inaugurated at 
tha rooma of tha Young Mena Chrlatlan Aaaoolatlon, 
SIS Weet 4Ttb Street New York city Beeldee Mr 
Kimball^ leotnre, which waa Uloatratad with a num¬ 
ber o< modelo, Mr Hndaoa Marim, the Inrentor at 
marimita and an authority upon esploalTea apoke 
upon tba dropping of erploalTM from aeroploaeo. Ha 
thooght tha pabllo abould be rid of tha tellacy that 
much harm can ba done to thin way Tha aeroplane, 
ha baUareo, will be uoed tor oaouUng and raiding but 
not on an tootrument of deotruotlcm In Itaalf Mr. 
Wlnthrop B Scarrltt an agpreoldent of the Automo- 
Mia anb of America, gara on totareaUng talk on tba 
fotore of aeronautloo. 

In eonnaeiloa with the Ceatahnlal Oalebratlon at Bt 
Loalo. Olenn Curtlaa made a nnmbar of abort but good 
ffvhlbttloa flighti Then mt ft noa on 

tha 11th Inotant, In which 10 balloona aompetad. Tha 
“Bt. Loola 11L,“ piloted by Loaia ron Fhul. won. ear- 
artog B4B mllea to 41)6 boura duration, and landing 
at Lawranca, Minn, iha “Indiana," with B H. MotHU 
pilot and J K. Schaoar ald^ landed near Albany, 
Minn., BOO mllw dlatont Mr MaQlll waa token rio- 
lently 111, and hla aide waa finally oUlgad to bring 
tbft to ftftith to gftt ftMlttftBOft. Tho 

"Oantannial," H R. Honeywril pilot, made a Sight of 
4t« mnaa gad landed at BHaa, Ala. The “Otorelaiid,'’ 
3 Whda, Jr, pilot and A. B. Morgan aide, oorend 
4Bg mllaa and landed noar Alaaandar Olty, Ala. Raid* 
vta, KnabMobna. and Beoehy algo made fllghto at the 
ealabraUoB to thalr dlrigtblaa. Mam. Foot and Ha^ 
men, to tha “New York," wen tha anduranea raoa to 
tthoon Mmtoataa. 


Tba thM tttmnatlcnal boRoea rooa for tha BanaMt 
trophy otartad from Behllaran (hear Snririi), Swttoar* 
tad, on Bondgy, Ootobar Sid. Thato,kaira If gtortan 
rgpfoaantlgg r gatlpna and- dfridoA as foUowa 
Aaettog 1, Anstrig 1. Raigtom llngland 1, PraiBM S, 
Oaffoi^ «, IMhr S, Bpafo 1. BwltoarJand 8. For tha 
gaaoM MgU to four yagto tha anp waa won by an 
Atoarienn, Mr. IB. W. Mto, al Ootombno, Ohto>«nr 
oMa ri i pr tnw t a ll te l ig rtog the good fortuna to traral 
nrar 84V iqOag to IB hearg, and, altar pasolng through 


a dtoBehtof toUt snd bnrtot aodM agalUng eapart- 
antog..k to* Itotortn ,A4to to Snatty toad to tha 
^ to tog Itoagi sr^antota. poato Mtto olWarw 

«< to Vtototon PHtm. toto and hla alda wara 
ototoodto tottiw,eii(jtoato-|itodtogatW ngd prori- 

riiW),to-iNto# to WipM dglcmB. jutgr dotor 
'■ totoasRitoito toitofigtoilr|<toii«goB,ii^ 
a fcalVK a|t-. Vjtot AMR gtosatom thay 


'AMrioftn' 

''' ^VLEC^CITY. 

Tba Mato Ttoh FnbUe Barrioo Oominlialea rtpoito 
that 1487 pamona ware tojurad laat Anguat on tho our* 
fooo ineliMi Unoa of Maw Yorit elty Tbla la U laaa 
than tba record for Augnat, 1008. Tha aariona tojoriaa 
for thla Angoot ware 804. or 88 laaa than for the cor- 
ravoodlag month M laat yaar 
Tha Oan ai H a n PaclSe Railroad haa found the tele, 
phone M> aarvlcaabla for train dlapatchlng that the 
praaond ayatam of about 500 mtlea of telephone Itoea 
wlU ba aataadad to I.OOO milea within a year The 
flowpany atatea that about Sfty per cunt more traSlc 
con ba handled now than waa poaaibla under the old 
telegraph ayatem of dlapatchlng 
Mroty one* to a while we hear of wlreleae tele¬ 
graphic conimunlcatioa orar an enonnona range Re¬ 
cently the army tnneport “Buford," while nearing 
Htmolaln. ancoeeded In eaehangtng maoaagea wHh the 
ttedSc coaat. The dlotance oovered waa 8,500 inlleo. 
Thla doaa not mean that there haa been a wonderful 
adrance to wlreleoa telegraphy, but merely that at* 
mcapheric oondltlona wera uuuoually teTorabla. 

Tba alaot rii oa t teu of the otraet railway line from 
WoMwlch Araenal to the London County Council free 
fony haa been brought to a halt owl^ to poaolble 
dlatufbanca of the delicate tootnunenta at Oreenwiob 
Oboarratory Tba Aatrmtomr Royal haa the power to 
atop any nndertaktog within three mllM of tha ob- 
oertatory that la liable to alfeot tha tootrumanta, and 
tha roUroad oompony muot obtain hla conoont before 
proceeding with the aleeiriSandan 
ISinnteetarara of electrical apparatna hare recently 
awakened to the fact that there Ic quite a demand 
for a tranaformer which will permit of operating elac- 
trie bella, buoMra, toya, etc., with current taken from 
line droulti in place of otcrage or primary batterieo. 
Small dlract-ourrent battery apparatua may ordinarily 
be operated on an Mtematlng current without any 
change lu the wlndinga or connections, provided the 
voltage U aufflclently reduced A transformer of this 
type has recently been put on the market, which will 
reduce from Ito volta to from 8 to 26 volts. 

A wary togaatoua method of ovbr co mtng the friction 
of tntermeihlng gears baa recently been devleed The 
gear teeth are electranogsetically held In engagement, 
wltbont actnally contorting Tha teeth of the driving 
gear are tnagnetlaed by means of lultable colls, while 
the teeth of the driven gear serve to palre as anna* 
tnrea for the magnetloed teeth Of course such an ar* 
tanaement would hardly be suitable for alow, heavy 
work, heoause the ooet of current would be greater 
than that of Inbrtoating oil and the Iom due to friction 
but tor light, hlgh-epeod work the etoctromagnetlc en¬ 
gagement would undoubtedly prove very advontageoue 
FertaUs telephone Instrumenti are being made by 
the Western Electric Company tor use on lutenirban 
eleetrio railways The telephone Instrumenla are oar 
Tied on the cars, and ttations are located at various 
points along the line. The conductor or motonnan 
oan connect the instraments to the station by merely 
Inserting a pair of line plugs, and thus can get Into 
dlreet communication at once with the dispatcher 
to case of delay on the rtmd, or nn nccldent these 
taatromenta are Invalnable, as they enable the dis¬ 
patcher to learn the particulars at flrat hand, and 
make arrangementa to rallsve the eltaailon 
Aa qipantos for sterillstng water has recently been 
put on the market In France In which ozone la need 
to destroy the bacteria. The ozone is generated by 
meani of electric dlscbargea, and the gas la Intrdduced 
Into tho water by means of an aspirator Tha ozone 
Is tod into a mixing tube screwed to the water tencet. 
and tbs water is forced by a amall pump tbrouab aev- 
wal eompartmenta, so that It to divided into a number 
M Bn# jets. Ia thla way on Intimate mixture of the 
gaa and water la obtained The device Is so arraaged 
that the osona la generated only when the tencet Is 

A toqm elsotric treiglit looomotive Is being built 
for tha New York. New Haven A Hartford Railroad, 
wltb wblek It wUl be pomlble to test thoroughly the 
advoatogia of handling fretVht trains electrically Tha 
kMOmotlTq will also be oied for hauling heavy pu- 
aangsr trains. Following the preeent tendency, the 
mefom nrs Mnead above tba axlee. thus rslsiag the 
oantar of gravity and reducing the ibocks and strains 
to which the roadbed end track are subjected by lo¬ 
comotives In which the motors are mounted on the 
Bxtaa. Tha loooaoUve is mounted on two trneka, one 
af which to pivoted on n osster pin, while the other ban 
a fora«nd 4 ift movement nn well ea a pivotal movement, 
permintoVlt to negetlata curves. Four 850 horse-power 
stogtopbnae motors nrs used, which may be operated 
either wHh Xl.OOO-volt nhemaUng current or 800-voIt 
direct current A flailhle connection between tha 
Rowe r aad tha whaela In nceomplUhed by gearing the 
motor to a gam on tho axle which la provided with 
drtvtog oyma that prefoet between the spokee of the 
w fc et to. TRtoe arms ore oonneeted with eoll spring 
whkh asFra ta aboorh shoeka aad etratos of tnaimto- 
' VtoR 4ild g«Mi« toigM OB tba fsaito 


SOIENOe. 

TkaOsotoFsaijr oontroversy will probably be ostUad 
by a eo mm lee i on of Inquiry oppototad by Dr Irs 
Rcm z w n. The oonunlealon will examine and report 
OB tha Arctic records, observations, and data eolleotod 
by both explorers. 

Seomanogs are now made of cellnlold and hard 
rubber (tollulold la better thau cardboard becanee It 
la waterproof, light very bard to break, and can be 
worked Into the pecnllar curve and twist ao neceatary 
to give tha boomerang lU peculiar proportlca. 

Tha ownara of a 8t Abba llahlng boat have made the 
Important discovery that a net dyed as nnarly aa poa- 
■Ible the hue of the aea Instead of the traditional 
brown yields much larger reaiilta In the matter of 
flah caught Tha discovery was says the Western 
Morning News put to the t>>st a abort time ago when, 
out at a fleet of aixty-flve boats the boat wilb Its neU 
dyod blue made far and away the largeal catch. The 
dye used la blueetona The dlacovury haa arouaed 
much Interest among the flehennen. 

Feat, 08 it cornea from tho bog, contains from SB to 
95 per cent of water According to Dr Ekeiiberg It 
appears that tha peat contains a hydrocelluloae whuh 
Is of the nature of a Jelly It the peat is subjected to 
preasure the bydroialluloie paasea through very much 
is soft aoop might, and without separating the water 
from the peat If, however the peat Is heated to 
about 889 deg F thla Jelly la Immediately destroyed, 
and most of tha water can be separated by a pressure 
of about 840 pounda per square Inch 
^ Tha ataamer ‘Conqueror* at Leith has been char 
fared by Dr W B Bruce Edinburgh the leader of the 
recent Scottish '‘National AnlarctlL Expedition for the 
pnrpoiie of undertaking another expedition to the imlar 
regions The expedition It la expected will be ready 
to sail to a little more than a fortnight The present 
Intention to tbit the expedition will be away for two 
or three monthi Important observations In tbs 
neighborhood of Spltzborgen are premeditated Dr 
Bruce being a recognized authority on that region 

A preoaea haa recently been patented by two Italian 
gentlemen for rendering calcinm cyanamlde Inoflene- 
Ive At present this product has several serious draw 
backs owing principally to Its cauatinit), and the am¬ 
monia and hydrocyanic ethers whirh It glvoa oft. Tba 
procem In question proposes to odd sulphuric odd dl 
luted with Its wolgb| In water to the cyanamlde, after 
introducing the cyanamlde In small quantliies to the 
liquid, the whole should remain slightly odd After 
an Intimate mixture the product is dried at 40 to 60 
deg C, and then pulverized. 

The tollowlzig experiment, writes Mr C 8 Jsekaon, 
In Nature, is easily tried and throws some light 
on a certain type of Illusions A small cogwheel 
from on old American dock is the only apparatus re¬ 
quired Holding the axle In the Anger and thumb of 
the right bond, give It a twirling motion any connter- 
clockwlae Lot the teeth of the wheel click gently 
agolnat a small card, or the Anger nail of the left band 
On looking at the wheel the aptAca apiiear to revolve 
counterclockwise (as they do) and the teeth to revolve 
In the reverse dir ttlon 

Radium appears to have a marked action on tha 
development of the eggs of the PMlItie aprrta M Jon 
Tnr, of Paris, msde a series of over forty experiments 
with a very strong radio-active preparation about 9 
milligrammes of radium bromide ad lug through a 
thin glaaa plate upon the eggs In dilferent stages. In 
the ftrat stages of development the eggn do not seem 
to suffer from tbe effect of the radium but after a 
certain period it la found that tbe organa will no longer 
be formed A longer expoauro cauma tha larva) to 
shrink np and they becouie only one-flfth of their nor¬ 
mal else. After 6 to 9 days there retnalna nothing 
but a shapelesB mass of cells and tbe moss lo observed 
to have a rapid rotary movement Inside tho shell of 
the egg The lorvie am found to die In 9 nr 10 doye 
after the laying of tbe eggs without being able to 
leave the shell 

Tba ooon i iiBea of ores of tungiten In (tenoda Is the 
subject of a report hy Dr T L. Walker recently le- 
sued by tbs Canadian Dapartment of Mines After 
pointing out that the mots] Is used not only In tbe 
monntecture of mrtalli' filament electric lamps but 
also In the production of tnngsten steel and of ibe 
tnngiutaa which are employed as a mordant In dyeing 
to giving weight to allk goods, end to rendering cotton 
goods flreproof he goes on to give portlculam of tbe 
chief tungsten ores, their geologloal occurrence and 
tbs methods used In treating thorn, u wall aa some 
ststlatlcB of tbe world’s production of them which has 
been advancing rapidly of tote years He than gives a 
detailed account of the occurrence of such ores In Can¬ 
ada, and flnolly remarks that, tbonCh no tungsten pro- 
dnetloB has yet been erodltod to tbs Dominion and 
that sbt has no well-dovsloped and established tung 
stsn ora mtoss, stlU Umi« on may districts where 
Neb onaoeew. 
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iB • hMTtoi^Uuui-Blr ouahliM. 

■emblea th«t of 
up, th« Bvtator being placed below the plane, and the 
uictar—a 4-ryllnder alr-eoolad engine of the V type- 
being located at the front edge, and oarrylng a pro- 
pi Her on lu crank-ahaft The wlngi of the monoplane 
are aet at a alight dihedral angle, and are provided 
with a flexible edge at the rear A tall with 
vertical and horlaontal aurtaoea la moonted 
upon a bamboo pole extending oat behind. 

While making an attempt to win the Lana 
prlie of tlO 000 at the Mara aerodrome near 
Berlin, Herr Qrade experlenoed a bad tall, 
fortunately without Injury The flight re¬ 
quired waa one of Itb kUometera (IJIflantla) 
la the ahape of a figure eight. The aviator 
made a aplendld atart, but In the middle of 
hla flight, when at a height of nearly 100 
feet, the propeller broke, and the mmehlne 
came forcibly to the ground Fortunately, 
the abook of atrlklng the ground waa leaa- 
ened by the alighting of the monoplane in 
aome low pine treea. The machine waa 


only raaohOd a hUghi gf IM flatten (Stl Caet). M 
wardfl. who wan o^aratlag a Totota bWaae. bad a bad 
tumble after completing three elnmlU of the eoene. 
He fortunately eecaped with only a few lU 
Thle monoplane re- Beron De Oatete damaged Ua biplane In making a eud- 


On September lOth, aonyter made SI roandi of the 
courae, and eovand an oOctal dtaiaBoe of T7H kilo- 
metera (41.11 mllea) (a 1 hour and 17 mlnutea, a 
Hpead of S8.7S mUea an hour Latham oovered S7Vh 
hllometen (41A1 mllan) In 1 hoar and 14 mlnutea. 


n a few daya. 


m ATianoB ust at uunr un 

lATXAlCfl rUSHT AOlOig TXI OITT 
The aviation meeting which waa held re- 
eently at Berlin waa apeolally noteworthy fOr 
the great feat of Hubert Latham In flying 
acroBi the city of Berlin from the Tnmpel- 
hofer Held to the aerodrome at JohanniathaL 
Thla flight waa made on SepUimber S7th, the 
aacond day of the meeting, and It haa already been 
mentioned In theea columna. Our photograph abowa 
the machine aa It flew acroaa Iho abeda which vfera 
erected for the aeroplanee at JohannlathAl The gnat 
height at which Intham flew la indicated by the email 
Bin of the monoiilane, which looka Ilka a huge bird 
of prey winging lia way In the upper air Intluun 
made the flight of 1)4 mllee acroee the city in leaa than 
10 mlnutea. Ha flret made two elnulta of the Tempel- 
hofer Held and then aUrtad atralght off acroaa the 
city at a height of about 300 feet Aa aoon aa word 
waa rocelvad by the waiting apeotatora at Johannlatbal 
that J-atham had atarted they all atralned their eyee 



in an effort U 


• In the dtotanoa. Soon 


TBi ohABi soiranAVK Of ruen 

Hla average of 4111 mllea aa hour In the lO-Ulometer 
apeed teat cauaad him to be declared the winner of 
the apeed prln of.tS.000 On October let Rongter woo 
the dlttance prUe of $10,000 for hbour 41 minute El^ 
aecond flight. In which be covend 8044 mllea at an 
average apeed of SO mllea an hour 
M BleHot’a monoplane waa attached by the manage¬ 
ment when the champion aviator attempted to leave 
with It for Cologue. He had bean paid 18.000 to fly 
at Berlin on flve daya and beoanae he refnaed to atay. 
hla machine waa rwtalMd. If, LeUanc alao atoppad 
whan Blarlot qoj^ Qn the whole, thla meeting waa 
fhlrly aaceawfttl, aopaclally m view of tha met that It 
waa run during tha Ume of the 


j* fl< ierpehtg, SAe*. oteMasfc ^ 

1. ale„ aa wen aa the UooS oC'^OU, 

tnaance of tonlM otBSar ttf,. 
i hy haoterla. In balk flogat 
■ are apeeUo pfodnotg of fha ootM^ 

I ealu. The/ an very pohanomC •oB-onritalMiiaila 
loldi. of unknown diemleal oonatltaUoe- fka 
lum to^lpa an 'veir aenritlva to the aotloa of haaS 
1 light, an eaajlr degtrayad by dl«wUv» farflHSlk 
1 oonadquently an tawoonaiia when sbaVownd. 
Thera la a great variety of tbeoe fl mrtnh 
Sar e polaea slona eontalaa half a daM 
diatlaot toriaa, each of which bsarta a tp*. 
otto aotloB on tha aervouf flyataii, tfcand 
or the white Mood oorpiiaelco, ria 
It U pooribla to prodnee la any oalmol 
■a nrUflcUl oondltlon of ImmunKy to tha 
eOteU of any animal venom Thla li aoeem- 
pUriiad by the repeated inJecUan of tha 
venom la doaea, each of which la too aaul) 
to oaufla death. After a lamer or nullar 
anmher of tajeetlons tha animal oboalna 
tha powar to raalat tha ooUmi of many 
times tha quantity of venom that would 
■nfllot to oanie death, U It wert lajaetad 
Into the velna of a nonlrnmnnlaad anlmaL 
The blood of tha immualaed animal bow 
eontalna a new rabatance, aa anUtmUa 
which has the property of neutrsHglag the 
torin of the venom, and thi» Mood (or 
rather Ita watery part, or aerqm) may ha 
employed to oomluU the tonic aat^ qf tha 
venom la a n ‘ . 


pmita, aabibit on extraordinary r 
the ritoet of their bltea. Thla natural 
muDity la explained by tha preeence of aatltonli 
the blood of tbeae antmala. Berpenta are aloo 
affected by thetr own venom In general, It la al 
Impoaalble to kill a venomona animal by Inocnli 
It with the venom of Its own ipeclaa, of which 11 
flapport very large doaea with Impunity 
These ikeu demonstrate the aheurdlty of the at 
of ratUeonakea and acorpioai committing sulold 
meaaa of their opm venom. It la aaaerted that a 
plan or a rotUaenake imprlaonud In n circle of re( 
•mkti wUl aung or bits itaelf to death. Thla le a 


■peck In the ahy it 
came rapidly bearer, 
and finally paneed 
overhead as ataown 
In unr lUustrnllon 
Before coming in 
earth, Latham com¬ 
pleted two clrtulta 
of the aerodrome, a 
dletance of about 
1S14 mlloA Upon 
allgbUng, he re¬ 
ceived a doclded ova¬ 
tion The total 
length of hU flight 
was about 24 mln- 

The opening day 
of the meeting Sun¬ 
day September SEth, 
waa Pot very auspi- 
clona Barun De C!a 
tors made several 
clrculte of the 
kilometer ( 1 S 8 


however, to qualify 
for the speed prixa. 
Lehlann started on 
hi* Blerlot mono¬ 
plane, but only tea 
cecded In making a 
half ronnd of tho 



’ so low a oonunarelal 
value that It la 
hardly vrorth the 
trouble of selllag. 
nnhae It has scca 
mnlated In large 
quantltlaa. But there 
la a dlBsrenoe In 
scrap, as the follow¬ 
ing story provao, A 
French ahlp reoaotly 


llagmtion of ISOS. 
The scrap la eoa- 
rignad to tbs lUllaa 
govemaiMit and la 
to ba used In the 


warehlp of the 
“IXeadnonght’' type. 
It appears that a 
mhnU lot ri abnUar 


brought to Qaaoa 


ptotsi of nwinal 


coeiwe tn ATUTM MMB At 

On September 

S7th rery llUle was aceompllahed. hot_ 

day acveml excellent attempts were mode __ 

prliaa, the beat of these being that of Roogler who 
flaw 44 76 kllometeri (27 7S mllea) In 52 mlnutea 
Latham sad Fanaan both attempted to win the apeed 
IMrtM. Tha former covered the required diatanoe of 
SO k l lomato fffl (12 42 mllea) In 18 mlaotae 4 8/8 see- 
OndA and the latter in SO mtantea SI/S asooBda M 
Bleriet ^ not quite aurceed In eompletiag the SO kilo- 
mattoa. Itoagler In his long flight, nttomptad to win 
haichl |cfN pnaeated 1^ Ooont Ss^eUo, bat he 


AiBuinuunF 


opMNd OS Stptsmher 18th. Lotham 
■trade the giviaad JOrribly In one of hla Undiiw, 
brmiktog a wheal and daakitag u* propeller as shown 
la ana of oori^otogiaplto 


nejmrla ao ed to too 
eoaflasmthm. fha ttoUaA'Sktol^imteaan advtoe^ O* 
govemnient to pirtehfllto -All th» aoeap iron frOB- ^ 
^ FrtBolaeo tee that IM ntontfiri 


Hollaad oofltoeOBd M a eotatta of 8 paru of soda 
water glaai sad 1 part of eorbonate of eoda, or a 
powdar tatotara-eanatottoc ef S parts of calcined aoda 
and 1 part of diry tetoah water glass Ten parta of 
thii mtxtore Is MjU to ba anflloleat to render ieo.oes 
pots of hard watognoft 





















AiiMricafk 

Id eipteh i l D g Um lana of Om oompcmnd ptagulnni and 
Uw pa^loal mtrUMd of rMordlng moT«D«BU In gm 
mL A Uerel* wbMl la mounted with lu asVs borf- 
leatml la a flat woodmi tnine The lim o< the wheal 
earrlaa a wide band of iheet braaa forming a aort at 
drum which can be ooxgred wltb a band of amoked 
paper and one end of the aste bean a amall grooved 


^3 


though gHM of 
IMa aehoola pot- 

gaaaad i 


half a oanturr 
ago which In 
tha laaguaga at 
M Ohaaaagnr the 
laveator of the 
apparatus d» 
aerlbad below 
were a lor to 
their mahera 
but ot Uttla use 
to their I 



hrdmullc presses 
were equally as 
penalra and they 
gave the pupils a 
totally false eon 
caption of the 
pumps and hy 


1 B remarkable 
chiefly for Its 
great display of 
polished o(^iper 
The day Luaeao 
cud lometers 
Ramaden eleotrlr 
con 


parformed Illustrating the atatlc equilibrium ot mo¬ 
ments Inertia the aotloa of constant forces the law 
at relocltles proportionality of force to aeceleratloB 
of the air frictloa Isochranlam of small 
• the grapblc method ot registering more- 


In demonstrating tl 


band of smoked 
papir carried by 
the drim and 
the drum Is 



Mf fl.—Apparatua fbr OMiMnlag Tibratlona In the same plaae 


pendulum being 
In the poeltlon 
o f equilibrium 
tbo needle tracce 
a line which 
when the taper 
le reiooTed and 
Uld flat will be 
straight and a HI 
conatltute a base 
line This line 
bav ng been tree 
ed the pendulum 
le drawn to one 
aide a rotary Im 
pulse la given to 
the drum with 


tbe 


the 


pendulum U te 
Iraeed by moving 
tbe lever which 


tereit hor levaral years Prenoh taarhara ot pbyalcs 
have bicn trying to moderulse tbelr cablnaU of appai^ 
etna and to modify their lustrumenU In order to aim 
plify experimental clbservalloiia Promliient among 
these progreaalve teachers la M Chasaagny Inapactor 
ot tha Academy ot Parle who hae Invented a number 
of effluent Inetmmenu of oaat and aubetantlal tbougli 
Inexpenalve oouatrucUon with each of which varloua 
laatruetlvs esperlmenta can ba performed 
The complicated machlnea of Atwood and Morin tor 
tha study of tbs laws ot falling bodies are replaced by 
tha iw a ch a nic a l reaeidcr {Pig 1) which la uaetul also 


driving pulley The center of gravity can be brought 
accurately to the alia of rotation by mt,Bna of sliding 
welgbta attached to two of the spokes At ono^lde 
ot tha drum a abort pendulum formed of a heavy cast 
Iron oyllnder la mouotod on an axis perpendicular to 
that ot tha drum on tbe blackened eurfat e of which a 
reoord la traced by a flexible needle attached to the 
Pendulum The drum and tbe pend ilum can be atop 
pad together or eeparahily by means ot an adjuatable 
lever and the driver la also provided with an enter 
geucy brake 

With this aimaratns some fifteen experiments can be 


The dlitanees b» 
tween tonaecu 
live interaecUons 
of thU line with 
tbe base line rep¬ 
resent equal In 
tervals of time 
coiTcapondlng to 
equal vlbrallona 
of tbe laoctaro- 
nous pendulum 
and as these dis¬ 
tances are also 
found to be sen 
sibly equal in 
length tbe ex 
porlmeni proves 
that the drum 
Btt In motion by 
a momentary Im 
pulse continues 
to rotate with 
practically unlfoim velocity (the effect ot fricll n be¬ 
ing uegllgtllp) 

ID studying tbe aitloi of a onstant fer e the base 
line la traced ns befor A cord Is then «u ind round 
the drum and a weight of ob it nne-q larter pound Is 
attached to Its tre i.nd os shown In ]• Ig 1 The lero 
point Is msrki-d by allowing (he (indulim with its 
modle to swing across (hn haw lino wblle the drum 
Is held at rest The peadiil im la thi n drawn aside 
and by a proper adjustment and manliulallon ot the 
lever the pendulum and th drum are released slmnl 
(rontia I I on pagr inj ) 
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If HR ordlnmry dry pUta, after It ) 

111 (.he cunem. te pIbcmI la a bath flt pobtealum lodldt^ 
Ihf) silver bromide le converted late the BoarMliilUve 
Iodide and tbe latter can ttea he developed la da^ 
llgbl with a suitable developer It le reoaminended to 
carry out tbe proceM aa tolloira 
Tbs plate le laid tor two Bilnntea In an aotlnil 
Roliitlun (1 n four par cent potaaelnm Iodide) HiIb 
ran he done In a suitable cloth bac. After this tbe d» 
vpliipnirnt may be rarrled out In subdued dayUfMl 
uslDc equal parte of tbe solutions A and B 
A. 

Water 

Anbydroiia sodium sulphite 

Metol 

Hydroqulnonn 

Potsaalum bromide 
B A three p 
The plate should of mnrae be rlneed before develop- 
Inc The latter operation takM about Dve minutes. 
The fixing Is rsrried out ss usual sxrnpt that It takas 
n little longer The exposure should be ample The 
polassinm Iodide solution may be used over and ever, 
but the developer ahoiild be mixed fresh for every 
plate—Cbemtker Zaltuag 


Tha atndy o( Satnin Md hiB ThMli M 
tbaatnatfiig 1 b astroMMBy- Am SBOttaoM halt of tha 
plaaat (aaeottd only to ja^tor la dlamster); Its lew 
density (lass thaa that of aay othsr ^aaat), tha graat 



and tha rapidity of Ha axial rotation, aloao a 
VTB aa oblaet of peonllar latonat Bhi the ei 
ooa fsalnrts of the Batnmtan system, tIbs the v 





l.latHsUon of (he apeed •( Aa te aseM l ee. 

In nngland a recent municipal polloe ordlnaaca re- 
qulrea high power automobllea to carry apparatua 
which will give warning when tha city speed limit Is 
exceeded or will automatically diminish tha speed In 
sucb cases. An apparatua of the first claaa which la 
much used, conalste of an alrcompresalng cylinder pro¬ 
longed St ihs bottom by a smaller cylinder containing 
a piston which hu two peripheral vents and Is foroed 
forward by a spring. 

Tha piston of tbe alr-compreaslng cylinder la eon 
nected with the driving mechanism, and Its velocity la 
proportional to the speed of the vehicle So long aa 
this speed is below the preaorlbed limit, the pressure 
of the air which conllnnally oacapee through one of 
the TUta of tbe small piston remains too low to move 
this piston and compress the spring. Whan the legal 
tpeed limit U exceeded however, the preeeure rIeM, 
and the small piston la forced back until the second 
vent noDiei opposite a whistling vent in tbe well of 
the sfflsll cylinder, eo that the whistle la sounded by 
the eeesptng air 

An apparatus of tbe second cla« comprises an oil 
pump, the pipe of which Is provided with a threo-way 
ooek This cock Is oontrolled by a centrltiigBl regu¬ 
lator, and Ite third channel comrounicataa with a oylln 
der containing a piston which controls tbe accelerator, 
the hraksi, and tbe transmission When the speed ex 
oeada the normal limit, this third channel la opened 
by the action of the ccntrlfogal regulator, and the oil 
la Airood Into the cylinder where, by Its pressure on 
the piston which operates the brake, etc, It reduces 
the speed of the vthlcla to the normal limit This 
limit Is Indicated on a dial, and it can ho varied by 
adluating the spring of the contrlfngal regulator by 
means of a key 


la the study mentlonad. 

Among the many advancea tat astmoomleal disoov- 
ery is tneluded a mors socurate knowladga of Saturn’s 
rings, tbe piano of which eolnetdea with that of the 
planet’s equator U has been clearly proved that ths 
theory of a rigid ring Is untenable, and thla view has 



or satellltaa too small to bo distlngnUhad In 
the tehwoopa. Theaa bodtea, oheritent to tbe laws 
which govern the moUoas of satellites around Uwlr 
primary, would arrangs thomadvsa In tha order as It 
now exists. ’His complexity of the prhblam Is aiwnr- 
ent Slitea the thlcknaee of tha rings Is not more 
than a hondred miles, and the diameter of the enter 
ring about ooa hundred and aeventy thousand mllaa, 
the dl T B on s l o n e of these bodies most be very small, and 
their number exUBdlag over such a vast arsa wall 
nigh Ihoaloulabla. ’Tho lu s t a ll a t l o a st tha prssoat time 
of larger refleotors la our observatories Ngnia well 
tor tbe value of ohstovatlonal wort, and It to to ho ai- 


___ ttSt t 

with that of tka adiptto to-jrr. «ti thdi^ 
teepaeUvily toe daeMglag and I si r ag dtofg smirt. Af 
to tha asto of tha osMt whqM deatsr e to a a h | rt^g f y 
a Billsa from thor ana- lha iwe a fsH o h 
^ at h aiaaa dtotoaoa of SM allWw tttjaa tuilh 
the aua to aeoampUslMd fa aearfy 1»H rtoni onmat- 
tlens ooonTTlag at aveiaga latarvato of m 4a#a, Vtoa 
poritloaa of Batara at auooaaalvo oppaalthms ararto wa 
tromimtoltU. ’Tha ptona of tha rla^ to la ci tow d 
at aa aagla of IS degroM to that of the a nHp tlo, ani 
tho ptane travanto tha oarth'a orhtt twlea daring addh 
revDliiUan In oppodlto dhaotloaa la a IlMa told than k 
year (os ICO days) Whea It paaeas toroagh tha jMm 
II to ptoreod hr the plaaefa ortit at a and d, tha ^1- 
thma of satun at oppoalta pirinti la tha ofWti which 
are roaehad at totervals of obont fifteen yedis. When 
the plaaet to st either of thoM posltlans aa sdgt vhiw 
of the rings la prsoeatod to the sun. Tbe ogtratoo 
potato of coatost of tho ptaae of the rtagi wUh |he, 
orWt are h and e, aad whoa Satora to at althdd «< 
thaie poaltlcos tbs rings ars aeea to tha hast adeaa- 
toget L ol, they open to thslv greeteat apparent width. 
The minor axis of the olUpie roprmo B tlag oSdh rtag 
la BMTiy one-haK the Imigth of tho major axlm 
At tho data of tha oppoalUon of lldf tbe Ptoaot WM 
near h, and a eattslaotory view of the aortkera hand- 
sphere of Batura and of tha upper sarCsoaa of thorlagi 
was obtained At the oppoaltloa near e tbe soathsra 
hemisphere and the under or eoathertt surfaces cC tha 
rings win be vlsihla Also the planet wltt he nearer 
the earth, and tha apparent dlmenstone laoceasad abont 
onoelghth. Saturn srfll be In the Dorthera heavaas 
and tharetore seen to good advantage la high lnt|- 
tudeo ’The piano of tho rinpi traversed the oarth’S 
orbit in im I Flftoan ysars later. In im, this plane 
assln croesed the aaith’e orbit, sad aa edge view was 
obtained. Pig. l shows Satarn and his rings la this 
position, making apparent tho dllfefenco botwoan Ihs 
ptdar and equatorial dlamstora The thlekneM Of tha 
rings la eatlmsted between fifty aad one hnadrsd 
mllea But this measurement to so small In eompart- 
soa with tbs diameter of the ring that It to Impnnilhle 
to repraseat It In eorract preporttoa by the scale of 
the figure Ths fine white nne may thersfors bs ao 
cepted as a Toprassatatlcn of tha rings for a short 
period of time Just before and after the edge view 
was praaantad, whan they entirely disappeared, and 
the planet akmo remalnad vlsiblo. The positions of 
Batura and the earth nr* shown at tha data of oppoal- 
tion In IMP It to Scaroriy neososary to aay that 
white ths ptenoto ars eoneeUy propoftlanod la tho 

order to emaparo tholr magaltngsa U they wore 
drawn to the soate of tho orWto would shrink to 


other pole, aad la less than half the time, ae 8 
ntatloB OB hta I 
and a quarter 
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iMBf iBta «4« ta mt --- 

• 4 «oUe«f* «C «i# I MV la OumUu wotan, 
^«;M« HMBtfMMiM bM*. aMwbMlw. propdM 
tr f^tmr^onlMM tv ft tMm or Hoimo worUn« on n 
imlnUll Tho MoftA wu not gnat, but tho boat 
«g»«an«; ona tnnldiad amnawiMt for afoodljr 
^mr VUafeltbaiiMaaAtohaTotlMdar iMvit A 

MftVvM blorla* ftsA pn»lo aboaUiic aa wo apod br 

M 4 ftaftftv*'’ ^ I’<>nx. 

VtloftiK. T. 


Tatha Bdltar of Um St n ai mne AiaB|OA]i 
BMdfag t»4ar la ft laoant liaoa of tho g omaxim i 
AaoBwaa, 1 mw thla atatanaat ta ntatmat to Moont 
'WUthar '^la peak U tta hl^oat la tha 0altod 
ttnloB." Halibt gtreo, 14J»l feat 
1 vaa with Trot MoOlart la 1S»7 < 


fbr OM la dotanalalaf the hotftht Attboiiali ha vaa 
kfUaft la tha daaoant ^ notM wora ooeaplote, and tho 
anbaaqaeal oaloolaUoha made frmn thorn br hla frlondo 
tKf the height aa 14AM feat abora aaa latti. I bo- 
Kara thaaa lignraa hare boon aee^ted na tha tmo 


NavTeik ettp 


I the ‘XJnBaotlent.” hr tha aiaia 
‘ U-taeh giuu. New, 1 think It 
wewM ba aatranolr aahoaHhr tor tho “Inlloalbie” at 
thla ranga, aa tho torrlble broadaide of the “Ooonoo- 
ttont'a tear IS-tooh, tour S-Inch. and ala 7 inch guna 
wooM oomplotolr overwhelm the olx iMneh of tho 
torattf ktven admitting that the 7 inch gnna of the 
"Oonnoatlcttt** aro proteotod with coroparatlvelr light 
armor, atUl the tremendoua rate of fire of that battery 
ia addltkm to tha foar 8-lnah and tour U-lneh, would 
no blind the gunnon on tho anoay that thay would 
ba uwablo to property handle tbeir guna. Bren up to 
9,0M yarda, tha 84nch and 7 inch gnna 4ould be vary 
efbetlva tat ontrylng away tha upper worka of an 
anomr. than daotroylng hla ability to handle hla ahlp. 
So I would Uka to aee our “Oonneotlout" placed In a 
more taTonta^ IMht in a eompariaon with the "In 
daKibla,’* EifBBOM B MaiojBT 

U 8. S "Kaaona.” Uaohlnlafa Mate 

[We matitlooad la tha article referred to that the 
aaooBdaiY battert «< Ike "Conneetlcnt” would riddle 
tha nniffolaetad parW of the "Inflaxibla" The mid 
ahlp paira of IS-ineh gnna tm thla ablp ore placed dl- 
ogonally, and tharofora all four gone can be tlrad on 
either broadoMa, through a limited angle.—Bn] 


not wiss T ij r w Mnuoha at mmo. 

Ta tha Bdltar of tho aommwto Amuioas 
I indooe yon a portion of your loona of fabmary 
Tth. IMS, wUoh vaa given mo tqr a friend of mine. 
Dr Borman Bryan, a returning madleal mlaotonary 
frott tha lolaad of Hntnna. Dr Bryan took a trip 
Uiroogh tha Holy land, and tonnd in tha reading room 
of Oook'a Hotel at Jarieho, on April 10th of loot year, 
a copy of thla lotoft which woa tha aole Amwlean 
reading matter provided by the hotel management 
Or Bryaa haa retnmed to Ohlna now, bat he aoked 
M to mention thia to you, and auggeat that the Sonui 
ht well be repreeanted by a more 
Ajmx L. Ptmt 


isftvu or A UBBTnaa mon. 

To tha Bdltor of the Bciaimria Awnuoan 
The oceompanylng photograph waa taken recently at 
Velva, N D. Three young man were patting up hay, 
whan a thunderotonn came up. and all three were 
down, the lightning kUllag a team of horaeo. 
and rendering the two men who were holding them 
hottra. The third man law the 
hlmaelf HU 


A MamnnirT to firtmt 
To the Bdltor of tho Bomtmnc Amatcaa 
It gave all marnbeie of my family great pteoanre to 
read the Scmmrro AKmaaw editorial of October 
•th. It atrtkan the kayaote of tha altnatloa in regard 
to onr anegaai dlatribatloa of acknowledgment to 
atoamhoot lavantora Hy father (Jamoa Arthur) pro- 
nptntooa H tha baat oolium that hM appeared to date. 

Wa of oooraa aD reallao that It U ImpoaalbU to do 
honor to all tha early tneMtora, hut we ahould at 
iaaat do hwtlas to the IBitted Statee of Aneiioa hy 
Idaolng lU ataamboat auenaaina in the right oentniy 
We hmve fuat bean celebiwUng the fket that the DUitod 
Statea had a ateamhoat In tha nineteenth enntnry whlla 
M a mattor of tact we had aeverml gn e eeaa f ul oaaa In 
the eighteenth cantnry, and tha om referred to In yonr 


Fend, and that the grate pt JMn FttM may at taaat 
ba p topatf y maitaiid, DAgict, Aannm. 

New Toifc. N T 



Tottol 

Hurdoa ma for the preanmpttam of ciiUcUlag anp^ 
thing ta your vary valnabla paper, but aa articte la 
tba taoM ad OetiAer Pth, daallag with the vlaltlng 
|L tha Bndacm lUvar, I thlah U 


tjUitba •qtatSoilMe" haa iMael 
bftS^ Ota OM tafoodalda. But, If I am not mlatakM, 
ttft ‘•tnSwlbta,’' ttka an bar atotar "DtaadnoagMO" at 
thft'ipaslMLnftTy, u uaaUa to Sra all her IMneh gone 
m heA b nu dd d ift, M aoaowht of the iMaitlon of pio 
two Vtng tunetA If thlU la tma, then the "Inflmi- 
Bleb" aiqilartaidty vonia be mainly In her gnat apead 
C halim Hud the "Obftwetlqpt." with her tapMAra 
'Mnbkfttad rdjftekfttiia, CMpUd with her tour iMneh 
S«1M vbMd ntora than h(dd her own vrtlh an "inaexl- 
dMoaita Off MMi m TdnCh gnna, thtaoA 
-mSMlblgV ftmMdhtp 

fgn imoi M Oo yomu 

FjtbftWttaa 


BHOLT or A USHTVniO itBOO. 

*«»■". itanding a couple of roda away from the other 
waa knocked down, and a bole waa tom In bU cheek 
whether from the tall or from the lightning It might 
ha Impoaatble to lay He came to, mounted a hom, 
after pulling erne of hU oompanlona from under one 
of the dead animaU, and rode for help Securing that, 
be nturned, and then fainted, partly from loee of 
Mood, and remained unconacloua aeveral hour*. The 
other two men regnlned ceneciouaneBa that night, and 
all three wen practically over the edocta of the atroke 
within a week after the occurrence The photo ahowa 
a new pair of ahoea worn by one of tho mon, and a 
naw, heavy pair of ovenlis, Juet aa they were taken 
from him after the accident Hvou J HuoHaa. 

Agrlenlturnl Oolieae, N D 



To tBd Bdltor of tfte BrntaTim AwaaiCAn 
If you and your nndera are not tired of thiv qoea- 
tion, may I aaggaat another aolutlon than that Mr 
SMou Da Lean glvee? I may perhapi point ont that. 
Originally, I oimply atated the problem, did not any 
It VMiad ma, aad made no tolee sociologtc oaaumption 
* -* X rtpreaant the flrrt generation, and lo aaanme 
ima coatlnulty of deacent, and let Xa rep- 

__ Utoi> generation We need not tnuhla 

about vhat wOua ww give to y. all va want la that 
tba MPibap of bidivlduali of the ganentlon U repra- 
oaartad by Xb- bSa gm, oay, IO.OO0OW of Indivlduato 
HMMMdai^ InM X original tndlvWuala, and aee at 


Xmjf 


iOtitm U feew oonaanguinei 


If we aoaame all of na now aalatlng are deecandad 
from aome original man and woman. It la clear wa 
are an of ua conaanaulneoualy related 

Now oonilder any one individual exiating at the 
praaant time Then bla panmla are ronaaniulneoualy 
related, but in moal raaea the blood relatlonihlp la ae 
remote that he will treat the relutlonablp aa noa-ee- 
liieel Wo have, in the aimplo form of the problem 
I uae a aertea, X X', I* Xa, where earh Indl 

vidual of the Xv genpratlon rolatea bark In conaan 
gulnlty to the original genoratlon X but there being 
ao many iDtermedlate generatlona, hla ivllatera] con- 
aaagulnlty to any other individual of hli generation la 
■o remote that to him It ia non-extatent Kor an ax 
ample of thla we have the fut that man ai an organ 
tarn la related to the mnukey aa an orgniilim through 
■ome arboreal anraatore But the collateral conian- 
gnlnlty la oo remote, that we treat It aa non-exlatenL 

K C Ck>NHTABIJh 

Wick Court near Urlatol Pngtand 


To the Bdltor of the Scrcaxino AMiarcAX 

On page 2S9 of your laaue of October 9nd 1909, you 
etnte "The record of altitude In nerocautica haa been 
attained by Big Plnconin and T.ieut Ulna in on naoHi- 
■Ion made from Milan on Auguat 10th 1909 Tbair 
great apherlcal balloon reached an elevation 

of 38,700 foot, or mote than oevea mllaa." Thla aUte- 
ment, baaed probably on the preaa reports, la Incorrect, 
aa proved by a latter from tha aeronauts themselveo. 
Meeara Mina and Placmaa, publiahed In the French 
lournnl L’AArophllo of September lit. from which It 
appears that the maximum height was only about 
9,800 meters or 30180 feet Since their cotton balloon 
held only 80 500 cubic feot and contained IllumlnnUng 
gas, this was a remarkable performance, and though 
there In aome doubt aa to the barometric obaervntiona, 
it probably exceeds both the French and Italian reo- 
ordi. The world's record la however still held by 
Meoara. Berson and BOrlng wbo ascended from Ohar- 
lottenbnrg, near Berlin, on July Slat, 1901, In n bol 
loon of nearly 300 000 cubic feet capacity partially 
filled with hydrogen gas, to the height of 34 450 feet 
A liAwakkca Rinou 

Blue Hill Obeervatory, Hyde Park Mus 


AXIIAl. WAkTAXS III 1799 

To the Bdltor of the Scirimric AumcAir 
In uonoectlon with Ibe letter publiahed In yonr 
laaue of Beplembor 18th it may be of Interest lo cite 
an earlier suggestloa of invading Rngland by bal¬ 
loon In R. P Heame a Aortal Warlare a copy of a 
print of 1798 is reproduced from the oollpcllon of 
Cnpt Baden Powell, and this print bears the follow¬ 
ing inecriplion 

The Grand Republican balloon intended to convey 
the Army of BnKlnnd from the Qalllo shore, for the 
purpoee of exchanging French libnrty for Bngilah 
bapplneasl Accurately copied from a plan presented 
to the ezaoullve directory by CItlxen Monge’ 

Tbe Grand Republican ballixm is depleted as having 
a spherical hub bag to which la auapended, by meana 
of rope ladilera a peculiar contrlvani-e halt ship and 
bait house On top of tbe gas bag Is tho Gallia cock 
holding a trl-coIor surmounted by a liberty cap Half 
way down the apbere is a great circle on which la 
encamped a detachment of trooiw and a guillotine. 
Pipee to let out tbe inflammable air also appear wbila 
a pair of ornamental wings are noted A small cap¬ 
tive balloon to serve as a boat Is faatoned to the great 
clrcla from which a lighthouse Juts out 

The lower portion is a Jumble of housea and sails 
with aitartmenta for the officers In the hold Below 
this again is the magazine suapendod by cablea while 
a box Ilka atnntiirc on am side bears the designation 
of water claetiL" The print bears tbe mark of n 
lAiodon publlahtr and forma au Interoating addition 
to the cartoons of that period 

GrsAio Bllu Caovin 


Tho operation of tbe l.MO-volt direct-current avatem 
nf Intornrban railway control ta dealt with by Mr 
C D Bveleth In a paper read before tbe Street Itnll- 
way Aaaoclatlon of tbe State of New York Four lines 
have adopted tha oyateni In America The obvious sd 
vantages assuming that there are no drawbai ks which 
Mr Rvelcth seta ont to demonttrate are that the flrat 
mat ia low maintenance is not more expeuslve and 
extensions to existing lines ran be entered i pon u Ith 
mneh more ease and confidence. There are nos In 
operation or under contract eleven aystems of I aoo-voit 
direct-current rallwaya, employing motors nf no "'> 
nnd 150 borse-power, and Mr Bveleth predbts that in 
a few years the 1,800 voltage will b« ss common se 
OOO Tbe cars can be easily operated on t.iMivoli w* 
Hons where necessary Tboae elettrb-il iiiglncns in 
Great Britain who still hope that the aiithorltl* uiH 
some day 'enconrage" the coneirmtlon of rurji m.l 
Inteturhan light railways will welcome these Amen m, 
exptrlMirea aa onggeatlng further sounw of KXHioiuy 
in nnderiac their aolmnaa commercially attractlvu 




396 Sbl«p|ific AoMMksmk Oi!iDM^ 4 ^ 

m UIOT mXAlim n tn WinD irjini Mow tlu niftm o< th* wMar M t)M* t)M pMdr lo te ii mf wKh aMHai tMttIk aWw «al4 
pri Miir e a( Um water ia sroti m ttat tte holt aoat (or m dtetaaorot ^ mlM 
Ao la all maobanlcal darelopmABt an lmi rwed typo ba mad* anflclaatly atroaw to wtthataod It nMfo art two dUUsot iniHtdIilMil U whWi tba 

o( nay particular devi « tn an avoluilon (ram ita prede- Up to tha praaont It haa baea bmad that tha moat may ba naed In tha tift, ownmnaly known, M »• 


o( nay particular devI « tn an avoluilon (ram Ita prede- Up to tha praaont It haa baea bmad that tha auat may ba naed m tha tift, onwiwwaTy known M »• 

cenaora no In general the modern Holland torpedo efflelent slao tor a boat ia about 140 (eat long and 14 aorlaaa oondl t loaC tha bold to ^rapafWd tor erolitag. 

boat o( ahl h be K V D nt ia now b 1 ding m (net la dUmeter nnth aneh dlmnaalona a boat can A ooMMaraUa portion of kar htdl to abova water * 
b r la a I a e la r t e rtglnul It e af of bat be buUt which will (aUll aU roQuIrMneata which the ramoratoa narl^tliig bridff to in ptoOft and aba to 

nam wt I I finit n a I ita ai i ea an e at he loae o( nayal autborltlea ot the world dainand (ram It That drlrea by tana powerful latomal-eombnation a ngln aa 

the Rpanial war la to any It ean omlae oa tha lutooa for hmi dto- Uhdar theaa ccnd lt lona aha to ni a na i d in abont tha 



Tottgh aadMIaiethaelarMa 


trio BMtan wbUI|di^ the boat, whan adoariBd, at to! knell 
LaeUag aft In aaglne ruom 


Tlaw n aata loun laoUig torward 
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tf MMKiM ny in TO Mnaom. 

Vllriaa «ii4«r iratar to UmM to bnt a Snr nrdo at 
feMt, AM haoea a aMaarlaa boat wban aabneited 
vwM aa Ulad aa a ablp la a danaa fnr aad wooU 
hava to fropa tta anv aloag pOdad oolr by ahart and 
p om paai, «ara it not for a darloa known an a part 
leopat that raaite upward and projaeu out of tba 
wate ana wiw g tba ataoraaaa to rtew bin nnnoand 
la^ tram tba anrtaaa Of oouraa tba balfht of the 
partaoo^ Ualta tba daptb at whieh tba oratt may be 
aafbtr aatlal Ntor can tba partaoopa tube ba otanded 
Udaftaltaly baranaa the aabmartna mnat b oapabla of 
dlrlnc andar a vaaart wban oooaaton damanda But 
wbM tiwratlng fnat nndnr tba aurtboa whara It ean 
•aa wttbovt batm aaan tba craft to In far ireater 
dantar of aonialon than Toaaetn oa tba aurfhM beoauaa 
ft mnA depend upon Ito own nlertneaa and agUlty to 
kaap ont of tba way of otbar boata. Tba tottar oan 
bardly be aapeetad to nottoa tba Inoenaploiiooa pari 
BBopa tdba prolacUng from tba water tn time to torn 
tbalr draat bntka oat of the dangar couraa 

Tba foratolng artlcla daaortbaatbe type of partoaopa 
new In enmmnn naa on anbrnarlnea and one of tba 
aagrarinff <» tbto page clearly IDuatrataa tba prln 
el^ of the tnatnukent A aarlona defect of tbto type 
of bwtnmieat to that the flald of Ttolon to too Umltad 
The man at tba wheat to able to bm nndar normal 


Jaettrm O and D (Fig 1) between which a eondeiia«r 
M to intafpcaad at tba Image plana of tba lana O At 
the bottom of the partoMpa tuba the raya are rallaetad 
by maana of a prtom r into tba ayapleoe Two ay» 
pleeaa are ampleyad One of low power o to a Kelaer 
ayeptooa tba parpoae of wblob to to permit Inapectlon 
of the whoto tmaga while a Ugb powered eccentrically 
placed Hnyghantan ayaplece B mablea one to InepeU 
portlona of the Image Tba two ayepieoea are mounted 
in a rectUlnaar diambar I which may be routed 
about tba prtom at tba and of tbe pertecope thua 
bringing one or other of the eyepieoM into actlre pool 
tlon Th4 plan riew Fig 4 ahowa In full tinea the 
high powered ayeplaca tn oparatlre poaltlon while tbe 
dotted llnea Indicate the paita mored abont to bring 
the low powered ayaplece Into naa A amall catch / 
ahown in Fig > aerrea to hold tbe chamber in either 
of thaae two poaltlona The high powered eyiplcca to 
monntod on a plate JT which may ba routed l > bring 
the aymlaea Into poattton for InapeLttng any dralred 
portlona of the annular Image The parU an as ar 
tanged that whan the eyeplaoa to In lU nppemoat poet 
tlon aa Indlutad by full Itaaa In Vig I the obaerrer 
can aea that which to directly la front of the aubma- 
rine and whan the ayaplata la In lU low poaitlcn aa 
indicated by dotted tinea ha acei ohjerU to the rear 
of the aabmarlna. With tba ayaptaoa at tba right or 


The limb of cattle aheap honca wild hoga deer 
haraa plgeimi dacha geoae and lalmon to red or dark 
colored while the flaah of calvea donicatlo hega rab> 
bito troat pike al flat flahea lobatora and craha to 
white or pale In towto white meat to found In tbe 
breaat dark meat In the Icga and thigha The con 
treat U moat aharply marked In wild fowl In fr^ 
on tbe contrary the lega are white and the reet of the 
fl«eh to dark Tbe mackerel the l 1 and many other 
klnda of flah alao hare both white and dark fleah 
Knoblorh baa shown that tbto anatomical distinction 
between white and dark mnaoles rins parallel with the 
distinction between agile and sluggish muscular flbars 
which baa been eaUbltohed by phyalologtcat expert 
ment In general pale musetea are more active than 
dark or red mna ks They contract more quickly but 
they beiomo fatigued aoouor than the dark mnaclea 
because they produce In performing the same amo int 
of work a larger qianllly of lactic arid which la the 
fatigue product of muactea The two claaaes of muscu 
lar libera differ alio In sectional dimensions The ad 
doctor or aball-cloalng muscle of the mussel ronsista 
Of a abtte and a gray potUoo wfal h can be clearly 
dtotInguUhed from ach other and tbe preeenoe of 
both klnda of flb rs to explained by the bahlu of thto 
mollnsk 



ft gtoeatn la imwal ami A 

eoBdftlou only that whMh Uea ImmedUtety before tbe 
bent It to tTM that be omi tnra the pertooepe abont 
■0 u to took la other dlrncttoiu bat thto vi coarm 
tarrirnB eoutdanblo Inecwraatonoe On at least two 
oe e aa l oM baa a nabmarUie boat hesa rtm down by a 
raaaal coming op bAtod It 
Aa hmg an the aubmarina haa but a Btogle aya ft 
wonld aaam qnlto saa en t lal to makA thto eye alVaaatng 
and ataue tha two tamcBtaUe aoeHaata ]tiBt rafarred 
to aa taraator la liigtoBd haa darlaad a pertooqM 
which pfcyMm a rtfw ia aU dlnetlona at the aanu 
time VhlB ttaa bepa attamptad iMora but It haa 
bas* tonad vary dlOealt 4o obtoia an ahnular lena 
mirror which wooUi pnlcet tba tatagO down the pert 
■eepa taba wtthoat dtotorttoa Tha aocompanylng 
UlaatiatloaB abow how thto Alflantor haa luyw heaa 
ovamome Whila wa wOl not aMcrngt to enter Into • 


mirror laaa It wfil anflaa to atatp that It to an annalar 
prtom TbaprtomMaknaaipeaMaaafaaphaia with 
a eonoldal oentoal epaalng nqd * rilghdy oeacam baaa 


All tha anrtuaa howaur gra gaaa r atid by ana of 
eirrim owtog to tha mto h urtcal kemwatoaBea of l»ro- 
AM trtfy bypartotoUat awatootto The Imu latotar 
^Matoa (a aaotloa at A J» VIA S TMiwmwMto 
flgto mm tka aoorm iMghM 


fb a t akiap h taken writk tha per la eop to wOmwti lean Britlah periaeopa with aalrcraal aya. 

BM FOB ■OBXAlOm TBl BIB THAT LOOEt IB aU BIBBOnOHa AT OBOB 


at tha left ha aeea oblecU at the right or left napeo 
tlvely of the aabmariae This high powered eyepiece 
to illghUy iBcltBad ao that the Image may be viewed 
normally and to equal advantage In all parte Uoanted 
above a plain naaltvared portion of the mirror to a 
■eato of degrcca which mipean lust outalde of the ao 
nular Image A acale to atoo engraved on the plate K 
with a flaed pointer on the chamber making it poe 
■Ible to locaU the poaltlon of any object and route 
tbe plate X so aa to bring the eyepiece JT on it Tbe 
aeale alao makea It peaalble to locate the object with 
reapeet to tha boat 

Thto i m proved pertecope la applicable not only to sub¬ 
marine boat# but for other purpngee as well anrh aa 
pbotograpbic toad sartaca work In which the entire 
•orraundlaga may be recorded In a slnglo photograph 
Tha BCceeBiiaiiTlng photograph taken through a perl 
aeqM of thto type ahoam the advanUgee of this ap 
rangmadt sad glvaa aa Idea of lu value to the sub¬ 
marine obaervar when uatag the low powered eyepiece 
Of conrae by using tha other eyepiece any particular 
part of the vtew may ba enlarged and examlnad In 
detail _ 

Otmaat Ibr HaandmaiB—Stir veiyffBe msMadmom 
tMpi with white e( egg or diaeotve caaetna la water 
HMD, aftr to fctoto iwFtorto magncala aad am tha 
aftoiHlstMPa tthaptoaaaikrgultody 


The mnaeel propeto Itself through the water by 
quickly opening and clMlng its shell but In the r res 
ence of dangir It keeps Its shell clw d hr long 
periods The rapid swimming movem nts are started 
by the palo and agile o us ular flbers and nulnlalned 
by tbe automatl operation of the dark sluggiah flben 
which also scree to I old the shell ctoecd The same 
biological law of dl Isinn of labor appears to govern 
the character of the uicular atrnctnre of t Igher ant 
mala The relative i roportliwa of palp agile flhera 
and dark alugglst fibers are determined by the 
method of loeoimtion The Inceeaantly leaping frog 
poeseaaea a much larger proportion of white miscle 
than the slowly reeplng toad The leg muscles of 
fowls are dark because the legs almoel conllnually 
support the weight of the body bnt the brpaat mus 
cles are white becauso the wings are used only ocra 
slonally and for short periods Tbe dove contln 
nelly on the wing haa dark-colortd breast musdes 
Tbe flesh of the sportive calf and lamb Is whili whll 
that of the contemplative cow and ataeep la red The 
ever active heart and reaplratory mnaclea and the very 
frequently need muscl >a which move the eyt a an I 
Jaws are rtd The fl<sh of oalvM and lamba and ih 
white hia of young rblpkata dailwn with advao Ini, 
aga KBobloLh Inten that tha white rauerl a ropro- 
aaBt tha prtmitlva stega through which avary dark 
moada kaa paaaad.—Fromathaaa 
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Mao} PM pie In croMlag the ocwa 1 wt« axiwrlMioad 
tnc I vonl u L by n>uoB of tto fMt that tbe rhain IB 
It hulmn ind uird rooma are rigidly Mrowed to Uie 
fl H r rhi I Bln an Mcured at lucli a dletanee from 
I tabi 1 tbBt they will accommodate pcraoni of very 
Ip troporti DB and tberctore when a compan- 
1 l> thiu ptnion OLCuplee a chair be finda It necea- 
snr) 10 alt niprely on the edge for should he endeavor 
I I an ba<k In the chair he finda hlmaelf too far 
from the table 

M1 lie re ently returning from Furope (M Toha 
Ja >b Aitor conceived of a very almplo and practical 
achcmt »b rcby the chain may be firmly held In 
pla at any desired dlatan e from the tables or may 
be easily released and movnl about Col Astora 
SLhemH Invohia the use of a vacuum cup beneath the 
chair and ao mounttd that It may be preaaed Into en 
gagement with the deik or floor to hold the chair by 
audlon or the vs( turn may be broken the cup lifted 
and the hair r Ipased 

If the lair U m a leek or hardwood floor or on 
1 ilh r Itlliw the va uum will hold Indefinitely while 
If used (n a earpet It will probably be neceoaary to 
del rees the up and raise It again oecaolonally to form 
a ntw vacuum This device will undoubtedly add 
greatly to tl e comfort of tbe traveling public aa 
chain may I bon be qutekly and securely fastened at 
the desired distance from the table to accommodate 
elth r fleshy or thin persons Col Aator Intends to 
present this Invention t the publie aa has been 
his custom «lth all hla re 


The ccmtlnuod exploitation of new gold fields 
by the big gold drodgea In different parts of the 
world has given to this Industry many new 
polnu of economy which the eomi antes are tak 
Ing advantage of The great districts where the 
gold dredges have been In moat auccosaful opera 
tlon are Australia California and Alaska In 
both of tba former places the wholesale drsdg 
log of the ground by the mammoth gold ships 
has caused some trouble with the ofll lal authorl 
ties and the quealton of restoring ths dredged 
fields to something like their former oundltlcm 
haa been adjudicated In the courta 

In Australia tie work >f reclaiming the 
dredged giouni has been a comptlahed by od 
vanoe itrli ping of the surface soli ao that this 
can be separated from the coarse sand and silt 
from below The surface soil la first stripped 
and deponlted In aeparate placet before the 
giavtl Is touched and then atur the drcdglns 
la compi led I he surfiice soil la replaced si that 
the land can be ised for other purioeea In 
rallfomla wbeie ihe gold ahlps threatened to 
Interfere with Ihc lion of the rivers the dredging 
coni|ianles bsvi been compelled by the State au 
tb irltlos lo reatore the dredged land In certain 
districts so ihst Ihn normal water flow will not 
bo Inteiiupled 

No Rich trouble however la found la Alaska 
uhere gold dredging hat been carried on ex 
tenstvely In the past year or two Alaska la 
more suited to ihla form of gold mining thau 
any othci ountry and groat atretchea of river soil 
as ait h( companlea with dredges When the lint big 
gold dredge was ahliped to Alaska In aectlona and 
then assembled there It was looked upon as a very 
uncertain lavcatmcut tiwlng to the abort open aetr 
son when the drodgea could be operated and the great 
coat of getting the dredges Into the dUtant mining re 
glona It was not looked upon with favor by capltallata 

Subaequont events and experience have changed all 
of this In the flrat plarw the enormotu area of gold 
land suitable for Incket dredging makeo It pooalble 
for the got i ahlpa to operate Indefinitely without be 
Ing trai op irted to new regions In fact the field Is 
almost Inc xhauxtible Cunaequently the Inveatmenta 
In the big diedgee annot prove other than very profit 
able even If for the Brat year or two they could make 
little But even with tbe comparatively ehort open 
■aaioa when the groind la not froaaa hard the gold 
ahlpa have pn» I xtnmely profltable and tba fleet 
up there haa atcadll) Increased from jraar to year 

In CalUornia whore the gold dredgaa oan be oper 
ated the year arcund the dirt ylaldi on an average 
only 15 cents |er cubi yard and yet with Ibis low 
lield the work Is very piofltable On the other hand 
the plaeer fields of N me run from II to tU per cubic 
Tart which Bccoiuts for the fact that tbe dredges 
aalti more money In their short aumaar oeason than 
tka OalUornla dredges can do In twalvo aonths of the 
yaar A live foot bucket dredge cma wash aa much 
■rtWl as S000 man can do by hand aad eoaaaquently 
It 0MB aaoum a profit on dirt so tor ta grade that 
hoM waahlng fs nttarly impoiwlhle 
tMn art more than a doaso gaM dradBM now In 
B i ^ t la a la Ua Noag diatrlei, ogd atrahy oaa of 


SdMittffc AmmHbktK 


New York kart bean opanttag thian drodgrt I 
oral yean and aevaal new oaaa an ttow la the eourae 
of coagtraettoa tha Noma Gold Dredga aad Power 
Company compoaed chiefly t/t New Toik capltallata 
and englneen haa laataHad atvaral mwe dredgea la 
the Nome district This coaotrn owns or eontfola 
nearly IOOO aora o< plactr grtmad which on n low 
aaUmate yields about IS 50 d gold per enUe yard 
It coete about |U0 000 to get one of these dndgee 
up In Alaska and raady for operation In the placer die- 
irlct but anob a dndge will yield a get retorn od 
nearly 1600 000 per year Such eaormone returns cm 
the invaatmant certainly Juatlfy the butallattoa of 
new dredaea. A doren such dredgea now in opentton 
In Alaska yield annually several mllllaa doilan worth 
of gold and moel of tbia la reclaimed from dlstrlota 
that tha hand operatUig companlea overlook. Tbe 
erase for new dlitricu that yield enormoua returna 
contlnuas to attract the average miner and he panaa 
over unnoticed tbs placer mines that prove rloh ha^ 
vests to the dredge aompantaa There la no IntarfBi^ 
euce by SUte authoritlea with dredging In Alaska and 
no thought or conaldeiatlon of restoring tha aurfaca 
after operations entera Into the oalculatkms of tha 


The character of most of tha gravel In tbe Nome 
dlstric t makea It Ideal for either dredging or hydraul 
Ichlng It ta almost entirely free of large bowldara 
clay aubstances and roots which might obatrnot the 
operatlona of the dredge or alnlelng apparatns The 


Utili M WMfc laff flMHlr PvfiM tfi fl|i|jr 

1 n aew prt la nkthhic ^ 
ta tfcii far northeiB mmtrr It ta Qm tarttaMUM 
the end of ktaUaw onaetaBdfle loW 
gteat finda of fold whMa Bnapeelpia egB fiWt W 
• --- ifotv M tmmm w a taw 

I been prrttr tnwiHviMt 
of tha latatafi firtit oMflfid 
This that tha 

at fortma huntan will cradoallT osflatb anil yiwiftf 
wlU tau taio tbe haada of cMapaales who art wflttaf 
to let their ratting gradoally tlironilb 
Utottrt eomewliat eapeoslrt methoda of 
great moar owneia of ordlaary ptaear othtmi grt to- 
dgy retttlag ont their land to gM-dredgtag ~^r***^ 


their own dredges Taking the retoraa (or a pMlod of 
five or tea yeara the profita of a gold dradga eompgay 
are Infinitely higher thaa anothOT wUeh depgada afr 
Urely npon making rich flada aad then gathartag trt 
anrfhea add for quldc returna CMd dredgtag la 
Alaska ta thua aa tataat but hiaty fadeatry aad Ita 
growth ta tha naxt (aw years must ha phsuowsMi ud 




lOHir (Aon UTOBS XaPBOTU a raaiialriw masig^ 


Itacer lands lie (or the moat part In valleya between 
sloping hllla This land ta covered with anew early 
fat the tall and thus prevents hard (raeslng As a 
result dredging operations can begin os early as the 
®“et halt of June and continue fully four months or 
tor sbdut 1(0 days This makes a seasons work and 
then the dredges have to atop cmeratlons for tbe long 
winter It eaema like a very short aeaac a for mining 
operaUona hut owing to the character of the aoU and 
the gold yield It proves very profltable 
Before aa Investment ta made la a gold dredge of 
Ihla character the placer land ta firat caratnlly In 
'estigated and the probable gold output eatlmated 
Thus before the first dredge was shipped to al.v. 
upward of a hundred abafta were sunk to depths nuig 
tag from to to 15 feet aad the loaeai yteMa of gold 
sere found to he W GO per cubic yard while ta the 
river beds the gold often ran aa high as 1 • eenU pf>r 
pan or over |M per cubic yard 
Fxcept at tha (oothUta the dredge companlea around 
Nome have never yet etnirk bedrewk and tbe loaeet 
abaft put down waa Ifl feet in dciih Purther ainktag 
naa pievented by the tkafta filling with water but 
from etsry Indlcatloa tbs bedrock la at least 26 to M 
fret below the anrtaoe This bedrock ta composed of 
mica sohlst and start la all the dredging operattoas 
of these placer mtoea, Ihe valnee tacreaae more «»f s 
llv at bedrock than at higher polnta and even frvm • 

toiitachealatoUMhadnirt tha returaaare targe. The 

whole character of tba load ta Ideal fOr ■ - 
there U pleaiv of water far ea a 
pooelbly be used 
liie fact ta the rtmlag ef tha Mg gold dtedgei ta 
AUaha aad t^ir rte tta aft i l tatartUigv wHta 


abaadoament of these leglona by the hi 
wha brought about by oauaea aaUraly nartlatad 
ta BDch aupposed metooroloileal ohaagta M fi 
geaaial cooling of ollmataa or a progrsea d rt 
deotaeatlon of tbs gloha la a«rtp^ tar 
ampla a BenslUva lowartag of tho tampmtart 
and deoraaaa la the pnolpHadoa of rata and 
saow wonld have aaooed a waU markad aad con 
ttattous teoeaalon of glaolen bnt ao tqch reeaw 
alon ta ehowa by the reeewda of more than two 
thouaand years. Helm bos prortd that altboagh 
the gtadara of the Alpa leoadad dnrtag the lab 
tar half of the ataeteeath century they are now 
tar moN aateuslve than they werefa the Middle 
Agee 

Folyblna ta the aeoond ceatury B. 0 daw,rlb- 
ed tha rich gold and eilver mtaea of the Tyrol 
Tbeaa mlnae yielded abundantly until the ndd 
die of the alxtaanth century after which data 
their produoUveneae rapidly dlmlntahad becanie 
the mouths of ehafts became covered with ice 
A abaft sunk at tbta epoch was oovared In 1670 
by a gtaoler 66 feet thick Reetatance to tbe In- 
voBlon of tbe Ice agon became Impoaslhta In 
the elghtsMitb century the glacier woe imtre 
than 300 fret high and In 1876 It bad sttalaed 
a height of 460 feet 

VWr many yeara It was asserted that tbe east 
coast of areentand had formerly enjoyed a mild 
climate which favored the growth of vegetatloa 
and gave rise to tbe name Onenlaad Tha hte> 
torlcal reeaarcbea of Btak and Von Maurer how 
ever have proved that the decay of tha pasta 
eaUbltabed by the Norwegtaaa In olden «|»n et 
was oaosed by tha Introduction of a oantaitoua 
diaeaaa and by the adrtttoo by tha Norwegian 
mwenunaat of oa nawtaa aeonomlo policy which 
provoked hoetlto attaoka by tha uakfanna Dqually er- 
> been made In ragart ta low 


In tba Brtttah tales the onltlvatUm at wheat 
erly exteaded much ftothar north than tl doM at pren- 
c-nt Blmply beeause It was tbea ta tbe obesaoe of 


Tet It bee h __ 

this elementary truth the popular belief In n o)_ 

of season or ellmnte tor n long Uma prevaHad over al 


In Belgium and other countrtaa a____ 

been radically tranitonned 'by the opantlon at Mo- 
Bonlc lawn Improved methoda of eadturt ud a tmm 
‘ ^ -nptk la the Middle Agrt sad 


Bavaria Sad ta other porta of Qennuy fiNWi Irhieb. 
ft baa now alincat entirely dlaappaarad^ hai Its dtaaib 
pearanoe ta not due to climatic ctmagea The wtae 
produced ta tbaae dtatrteta was genondty of tatartar 
quality and with the growing rafineaeat of t art* M 
woo gndnally gnimlaated by ftiratga wftua and good 


Tha ealtare of tlaa vliia haa praotkally 
frata Balgtam Car almllar 
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tbt «oiim ot MOM Mnwrlmanu whlcb I tamv* 
naUng at toy ■ammer tabmtorr In Boat Hnmp- 
tMi, l 4 SBg taland. on the photognphr of the moon la 
^4mer|«leit light ( eaUM —tt heauM neow- 
mrr to provide u eanatortel ehuid with a alow mo- 
i|M Botow tor aoourata IMtowlng. Aa a polar azla la 
d!taa deatrad In a bnnr for apedal work, and an 
there are doabdeae manr amatenra who eometlmaa 
tad the need ot aaeb a atand. It aaeina worth while 



m nov-Honnr ioibw. 


to give a abort deaerlptlon of a very efflelenti ttimigh 
hnrriedlr Improvlaad, one which I oonatructed for my 
pnrpoae. 

tt waa made front the frame of a dlacarded btoycle, 
the baarlnga ot the ataerlng rod being, however, In 
good eoadltlon, with little or no latoral movement 
The wbeelB, apracfceta, aaddle etc, were removed and 
the frame atood up In a wooden box. In auoh a poaltlon 
that the ataerlng axia waa approximately at the latl* 
tnde angle. The box waa then tilled with Portland 
cement <1 part cement with 3 parta ot clean aand and 
■utDelettt water) which waa allowed to aoUdlfy The 
largBc placea were filled with hrlcka and rock frag 
menta to eeonomlae the cement A day or two la aufll- 
elent for tha aolldlflcatlon, after which the box can be 
kaoeked to plecea, leaving the frame rigidly mounted 
in a aolld and very manlve block. Thla block waa 
pMced on a amall brick pier and the adjuatment of 
tho polar axIa made by blocking up one end ot the 
ooment baaa. ▲ ihort piece ot 8x4 Inch lolat waa 
laahad to the handlra ot the bicycle with alroag wire, 
whleh aerved aa a aupport for the declination axia. 
The real of the atand la to be declgned acoordlng to 
the naa to which It la to be put In my own caee I 
renutrad merely a device wblofa would enable me to 
keep my quartx telescope pointed accurately at the 
moon for two mlnutea From odda and enda which 
had aoramulated la my ebop the arrangement ehown 
In the illnatratlon was built A abort plank waa 
mountod on the 1x4 on a horlxontal ateel axia turn¬ 
ing In btaaa baartnga. To the forward end of the 
plank a rod waa tutened which paaaed through a 
wooden block clamped between the lower ends of the 
front (orki with a smalt bolt Ttalc block oouM be 
turned to anit tha elevation ot tbe telesoopo, and tha 
rod fastened with a "setwersw," shown by an arrow 
in tho pletore 

Blow motion about tha polar axis was acoompllahed 
by a brass rod, btngad to a larger piece of rod which 
fitted Into the T tube which formerly carried the aad 
die. A small pleea ot brass tubing was soldered to a 
stnall pleca of Inch sheet bnaa, through which 
pataM tha elow-motlon aorew, aharpened to a point 
and turned by a amall wooden wheel, made from a 


mool dMUaaded by aa arrow) The braaa tube and 
adrew oould ba elampad at any point on tha long bnum 
rod by maana of a sateerew Tha point of the alow^ 
motion screw tnraed In a amall conical pit In a pleca 
of bnaa tutened to the end of the 8x4 Joist The 
weight of tbe Inatrainent being carried on tho ban 
dlea, that la, above the polar axis, the Inatrnment 
alwaya tended to turn (by gravity) upside down, ex 
oept whan pointed at the meridian This It wu pre¬ 
vented from doing by tbe preuure ot tbe point ot tbe 
■low-motloo screw, and by tnrnlng the screw either 
forward or backward according to whether the Inatrn 
mmit waa pointing east or west of the meridian, a 
very untform rotation about tha polar axis was ae- 
cured. A diagram ot the alow-motlon acrev U given 
in the aooompanylng tine drawing. 

The inatrnment waa set approximately In tbe merld 
Ian by lighting the pole atar In llfae with the edges 
of the two front tubee of the diamond trnme Tbe 
proper elevation of the polar axis wpa lecured by 
trial, obaervlng wbathar. In following the moon It 
moved up or down In tho field of the telescope In 
half an honr I got the thing in euch shape that I 
oonld keep the center of a amatl crater on the point 
of Internectlon of the erase baits ot the telescope for 
ten mlnutea, and aa this waa more than tha required 
aecuraoy I let It go at that The Instrument u eon 
strnoted works admirably except when pointed at the 
meridian. On pautng the meridian the alow motion 
screw la carried over to the other end of the 8x4 
Joist, thla movement being allowed by the hinge at 
the end ot the rod When accurate following la not 
neceooary, tbat Is. when It Is merely necessary to keep 
tbe object la the field, a more convenient arrange¬ 
ment wonM ba a brau oog wheal attachad to the 
steering rod below the bandies, and tnrned by a worm 
wheel this would obviate the trouble when crowing 
the merldUn It would not, however, give cucb uni 
form motion aa the arrangement deecribed, unlew ao- 
curately and carefully made 

INir mounting a amall telescope any device can ba 
used which will permit tho Instrument to swing up 
snd down In a plane. 

It la quite remarkable how well the old bicycle 
frame lent Itself to the cunatructinn ot the stand Tha 
front forks which hold the "elevation" fixed and the 
saddle tube for aupportlng (he slow motion rod ooold 
hardly be Improved upon if made for the pnrpoM 

AtmvATnra ovxknrr unfimfira. 


Students and amateurs who tiko to make electrical 
experiments are particularly fortunate It they have 
alternating current lighting service in tbeir homes 
aa tbe alternating current lends Itself wpeclally well 
to tbe performance of easy experiments tbat are at 
the same time both amusing and Instructive Ot the 
many kinds of experiments that may be made with 
almple apparatus there are perhaps no otbem tbat are 
more Interesting than those which lllnstrale the prin 
olplM of the rotary magnetic field and lu application 
to electric energy meters and to Induction motors. 

For making tbe noceasary apparatus there are re¬ 
quired two almllar laminated Iron rings about iVt 
Inches Inside diameter, *% Inches outside diameter 
and % Inch thick. These may be built up by colling 
up a sufikdent length of thin sbwt Iron stripe cut % 
Inch wide, using a round wooden block to start on 
Onapact Iron wire bundles of about tbe same dtmen 
elona may be aubetltuted with good reaulta or belter 
than either of the above, rings mado up ot a suffl 
dent number ot tbtn Sheet Iron punchings. After the 
rings are made, all Sharp edges should bo rounded off 
with a file snd s smooth covering ot cotton Upe be 
applied ss Shown in Fig ]. A. 

If tbsTS Is any choice between tbe two 



most net have any rsvsrwls in It, aU of ttae tuns 
being passed through tho ring In tbs same dlrsetlflo. 

Lay the two rings down fist on s ploos ot board 
and msks oonnecUont to a 110-volt OOoyele supply 
clrcnlt as shown In the diagram in Fig 1, where A 
Indlcatw a snap switch or knife switch, and L, L, 
h tour 10-oandloi>owcr ilO-volt lamps. When the 
switch Is closed current nows through the two wind¬ 
ings on (he field ring lu siuh manner ss to produce 
tour magnetic poles that aru not stationary but rotate 



I —DkTAUA or THl IXPlUmTAl APrABATOa 

or progress around the ring 1 KOO llmea per minute 
A pocket compass ])laced close to one side In the field 
M shown win route at this speed and illustrate the 
principle ot the synchronous motor In which the mag 
netlsed rotor la dragged around by the routing mag- 
netlo polea ol tho field Just as poeltively aa if It wen 
geared directly to the dynamo If the eompaas ba 
placed close to the ring on the ouUlde, It wlU torn 
In tbe oppoeltc direitlon The field can be reversed 
by exchanging the connections to either one of lU 
two Colls 

To show tho poles made by the field lay a sheet 
of while paper on tbe ring and sprinkle some fine 
iron filings on It while the current Is on It is not 
so easy to show tho movement of tbe polea In this 
nay but tt may be done as folioss Shake some very 
fine iron fliinga through a piece of rlutb on a sheet 
of paper and then hold up tbe latter by one corner 
The larger particles will alldc off and only the very 
finest will (ling fast like dust luy the paper on the 
ring while the current Is off and close the switch 
for the brlcdost possible moment Do this acversl 
times In succession and r-onsldcrable movement ot 
tbe partic Ins will he observed 

Drive a large pin through a piece ot wixid aa shown 
In big 1 F, and balan(« on ilu point a brass box 
cover c>r bell so that tbe latter Is free to turn If tbe 
tiiaguptlc field Ite then placed arouud the bell the 
latter will be slowly dragged around by reason of tha 
eddy current f> set up tboruln and will llluatrate In 
part the prliiilple of the driving mechanism of some 
forms ot lutngrntlng wattmeters Observe how the 
spood of the piece of brass varies In proportion to the 
number of lamps that are lighted at L 

It on iron (tin) box cover be anbatlluted (or tba 
brass one tho speed will be higher and the pull more 
vigorous. Illustrating tho principle of the Induction 
motor It an empty tin can bo thus supported In the 
field. It will bo routed with conslBorable force and 
soon get off the pin Fig 8 shows how the field may 
be supported In a vortical imeltlnn aod provided with 
a better rotor from wbicb It Is possible to get enough 
power to drive light toys Tho duialle ot the rotor 
am shown In Hg 1 whore TF Is s lurned wooden 
support provided wlili a small shaft X and having In 
Its periphery an Iron hoop T over which Is slipped 
a copper hoop / To be eIBclent the rotor muat be 
made of a diameter aa largo os possible without touch 
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Scf«ntifiQ Mtttmkimax 


liiK ih« wlndlngi of the fleU It abeoM be made to 
run true, end turn eaellr on Ite dhaft 
The porformantr of the abore aipertmeata and of 
ciihpra that will be au«feat«d by them oan be made 
iiioro Intcreetlna by itudylnf the reaaona why from 
Hoino (tood textbook on the element! of altomating 
(iirr< ntn to whleh the reader la referred for a toiler 
uxplHiiutlon of the prlnelplea InrolTed 


wood), which mnit be atntad with atraw dnrtnff aero 
weather The chlmnay la not abaotataly nenmairy, aa 
the honae oan be yenUktad thnmgh the door dortnc 
mild weather The proper alant tor the roof la abont 
46 deg, aa earth can be packed i» at that alope. Com 
the roof with a cheap grade of bnUding paper, or with 
newapaper, before potting on the earth, hot do not 
Ota a paper that haa a atrong ntalt, like tar paper 



In the Hendy Mane Workehop deportment of Jnly 
JiHt a dPTlce for retoorlng wood arrawe waa deerrlbed 
«hl(h etrurk me fonibly Another derlce for the 
eame jiurpose hna hp<>n deelitned by William Laycock, 
a wnaTlna eertlon band In the Arlington Mills of 
Ijteronro, Mmw Qnlte often arrewa In the shuttle 
springs tor holding down the spindle will break and 
the dUBculty formerly waa to get out Ibeee ecrewa with 


Binu rot auoviwo wooo gottwa 

out Injury to the shuttle, so Mr Laycock bethought 
him of an old srrew-drlver spindle, rut the point oO, 
and then with a hacksaw cut two groorea In It at 
right anglM as Indicated In the lIlustratioD The 
groovee were made as wide as possible and fairly 
deep, leaving the edgee sharp In use the tool thus 
prepared la prestsil against the broken piece of ecrew 
and digs Into It sufBciently to permit of turning and 
thus removing the screw 


KUBItO A IBOKU MITALUO lILAMItT 

IT aoviBO w sivaoia. 

A carbon fllament Incandeaoent lamp, when the fila¬ 
ment breaka, la of no farther value, but In the case 
of a tungston or tantalum lamp It la often posalbie 
to mend the fllament ao that the lamp will be nearly 
aa good aa new Place the lamp with the broken flla¬ 
ment In a aocket which la connected to the lighting 
etrenlt by a flexible lamp cord Turn on tha current 
and gently shake the lamp ao that tha broken ends 
of tha fllamant will strike against the main part and 
draw a amall arc which will weld them securely to 
It and thua alkiw the current to pam through the flla¬ 
ment, lighting It up brighter than before brenking 
This mending proceaa utually cuts out only a small 
■mtUon of fllament but if a cofnimrnllvely large por 
lion of the fllament ehoutd happen to bo cut out of 
the drcnlt. It would reduce the resistance of the re¬ 
maining fllament to euoh an exlsnt that an excealve 
current would flow and thus soon bum the fllaraont 
out However while it lasted, the lamp would give a 
very bright light 


ten, and It haa saved me nuwe than ita coat every 
year Apples and vegetablaa keep traah and plump In 
It, and do not ahrlvsl up ns th^ will la aa iasida 
cellar 


MOW TO MAXI A TAnx mMoon mm. 

The making of a paper telasoope barrel Is ahown 
In the accompanying lUuetratlOBa. First we make a 
wooden mandrel. A, that represents the vmrioua redac- 
Uons In the iMrrel of the Instmment These porllone 
of the mandrel are made of such dlameten as to bring 
the Interior of the fannwi to the proper sise Wrap 
on a layer or so of paper having a dull black flnlah 
so as to keep down any reflection of the rays of light 
on the Interior of the Instrument When several layers 
of this paper have been cwatolly applied, Manila 
paper nuch aa need by draftsmen In making pencil 
drawings sbonld be laid on over It It la understood 
that this paper b laid with glue between each layer, 
and this can be done to beet advantage with the 
wooden mandrd placed between lathe centers. When 
the paper haa been wrapped c« to a thlcknees of about 
U inch we shall have good aubatantlal tubes. The ex¬ 
terior may be vamlahed at c o v e red with oloth or paper 
of fancy pattern The stop pieces arn simply rings 
laid on aa shown at B Whan these stop rings have 
been placed In pceitlon the ring B Is applied and 
glued test, after which the iMia Is fitted against It 
and a second ring F la appUad to hold it In place. 
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Tbeac rings must be of dull black Dnlsh The eye¬ 
piece may be applied In the same way This makes 
a moat excellent case for a telew-ope 
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tnrokuro a dxt oiu. 


Doubtless many readers of the teiKirriric Aucsh-as 
have found It dlfflcult to keep apples and the pro¬ 
duce of their gardens aurb as carrots bents turnips. 
«»lery, etc. In perfect condition until they could be 
used. The m-companylng drawings show n cheap and 
easily made fruit cellar in whleh I kept twelve bueh 
elj of applet beildee carrots, squashes, and potatoes, 
from Orloher until April My bouse was six feet 
wide, eight feet lung and six feet high, and coat me 



A RMPU fflVn QEUJJL 


about 14 Smaller ones can be bnllt tor a propor¬ 
tionally smaller sum. 

1 dug a bole about eighteen Inchaa deep and set the 
house ovfg It, as ahown In the rreas secUon. The en 
tianoe la made like a box about twelve inchaa deep, 
so that aoll or manure can be spread orar the root 
to a depth of about ton Inchos. aeaU A OB tha Inalde 
of tha opening bold slate B at the bottom of the box 
opanlw In the MMM 0 I stuff an edd tick with 
gtrirtr or Isavw OntaMe cover D protaete fka tiek 
fnm mplatura. The rarten abonld ha abont two 
>lflakw 0' lai. Provlda a ohlaaaaK M (o( 


Having experienced a great deal of trouble with the 
luual email cell batteries such aa are need for medi¬ 
cal wall plates, aasoline engines etc 1 have expert 
mnnted until I have discovered a very simple method 
of restoring the ordinary dry cell salsmmootec bat 
lury My method Is oe follows Midway between the 
carbon and line at the top of the battery drill a hole 
S/ld loch In diameter down to within inch of 
Ibe bottom of the cell On the opposite side drill a 
hole throuRh the nmllng wax covering 1/16 Inch in 
diameter and 8 Inches deep Place a small glam 
funnel In the large bole with the stem at least S Inches 
long Into this pour one ounce C P hydrochloric acid 
After thli Is thoroughly absorbed pour In the fun 
nc| one ounce of water When all Is absorbed seal 
the holes with ordinary stationer's sealing wax After 
twelve hours It will be found that the batteries so 
treated will work with Increased voltage and amper 
age over a new dry cell. They will work well on 
either closed or open circuit and have from four to 
six times tha Uto of a new dry cell 1 urn using a 
series now that I employed In my oflice for three 
years and during that time have renewed them throe 
timoe The batteries will work until the sino pole Is 
completely exhausted if the chemical elements an kept 
Bt the required strength by renewal 
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ST Aneotv asscass 

Tboee famUlar with heavy artllleTy know that auh- 
(Sllbcr work ftirms a very Important part of the drill 
Very aonirato worit can be done by tbU method, but 
of rourie the range la very mneh ehortoped and tha 
recoil and notes are ralaaing. 

Anyone having a largedmro rifle, each oa the old 
model Bpringfleld, and wishing to use It tor short- 
range or gallery ehootlng, can subcaHber It very aaalty 
in the following way 

Take aa empty rogpUttoa •hell and bore out tbe 
head eo that Ite tnride dtemeter win be the eame 
throughout Its length, Thra take n OJfl enUbar Hnek 
revolver barrel—the bexactetol Und need In obenp tn- 
•olven le good eaot«h toe th<s pfirptge anfl teat flt 


up npta It flte in thd ebeB ■>M)y bgt ' 

u to BwaU tha ehea then caMdilQr 'bbatebw tMr, 
bgiTet to take the m oartridffh Oraat ente adobt b«, 
taken te dotag tkls, as the achiiracff of tka flan flm ' 
psada iraatly on this port at tha work. Hurt eeaihR>- 
oink tbe tmtolvw banal B, eo that the head «( th* 
ou will Ua fioah with tha head ot the reflnhiiJon' 
shell A, as ehowB In the Uloitnttlon. It thlfl tt not 
done the faredeh will not eloae and the eheU maff be 
accidentally o^loded. Pina, 0, ehould then be driven 
through the ehaU and harrol to keep the lattax In 
place. Thle wtU not be needed It tbe barrel and In- 
Bide ot tbe Bbdl are allghtly tapered, the taper tn- 
oreealiig from tha mania end to the breeeh. 



work vary well, and If tbe rifle la buUt eo that a 
longer barrel could be Ineerted. of oonm Ite range 
would be ineroaaed. 


Conilderable dUficnlty la often experienced In empty. 
Ing and refilling the common form ot movable waOh- 
tuba. Stationary washtuba are usually provldad with 
suitable plumbing connections whereby tha water may 
be easily and quickly drained off, but with tha wdl- 
nary form of wooden movable washtuba tbe entire 
tubfni of water must either be lifted and oarried to 
the sink or otber drain to empty It, or the water must 
be balled out of tha tub and carried to tha sink or 
drain by the pailful Tbe lUting ot tbe tnbtul ot 
water la often a physical ImpoMlhlllty, and the carry 
Ing of the water from the tub to tha sink by the pall 
tul la a tiresome task If the honae be provided with 
running water at the sink, a very simple contrivance 
may ho devteod for utilising the olty water prMsure 
for the emptying ot the tub By providing n simple 
form of ejector at the tencet and connecting one Inlet 
Of the ejector to a short piece ot hoae leading to the 
sink the water may be very easily drawn out of the 
tub Into the eink, even though the latter be at a 
higher elevation In tbe accompanying sketch, there 
Is shown a simple contrivance of this ebarnetor, la 
which the ejector Is formed of a block of wood adapted 
to be detachably secured to the faucet. Tbs riector 
Includes two pasaagea Intersecting at an angle and 
having a common outlet os shown in section in Fig. I 
One of these passages recches a stream of water 
under pressure from tbe fsmet, and tbe escape of this 
water from the lower end of the ejector tends to draw 
water out of the tub through the hoae and to deliver 
the latter to the sink. 

Tbe same device may be used for refilling tbe tub. 
To secure this object, it Is merely necessary to olose 
tbe lower end of tbe ejector with a ping or In any 
other suitable manner As shown, a short rubber 
plug la connected to a strap tacked to one side of the 
block By Inserting Iho ping within the open lower 
end of the imaaage and securing the tree end of the 
strap to a button on the opposite side of the block, as 
shown In dotted Hum the water will ba eadaed to 
flow from the faucet down through one poiiage n f*d 



up through the other to tha hose and to the 

mahtnh. 


Aa Intarertlng experiment to detennine wkstber Ifln 
ktreafth of inm and atoel wu affected hr 
waa carried Out at Om Technical laslKnte of ftiTTil 
with the tdtowing reported reeult Bon of flrild. iMl 
and wifinflbt Inm • ttcheg Umg hy laoh to t 
to Atofltgf ware fieod. part ot whlck wera totortetl^^ 
by bfinff antofntod to n aeleaaid, 
etonitolMi-nC m 4toflMtia«d M 
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E x-PRESIDENT Eliot of 
Harvard, "fint private citizen 
of America,’* nyt that the hooka 
a cultured penon miiat read will go 
on a abdf 5 feet long. 



a crank and driven Uie otber by nwant 
of a belt. Tba enda of a flue vtollii atiHit 
are attached to pega Inierted In tbe taoea 
of tba whaala at unequal diitaacea frtMa 
tbeir centere, and the middle part of tbe 
Ttoltn etrlna, which Is kept tant bjr a 
aprlnc; paasaa round a puller, which 
toms Creelr on a vertleal rod, attached 
rlgldlr to the horlaontal axle of the nave 
ot a blcrole wheel mounted In bearlhaa. 
When tbe crank Is turned both wheels 
revolve, and the horlaontal diaplaoement 
ot tbe puller, at anr Instant, Is equal to 
tbe algebralo sum of tbe horisontal dls- 


Ml 


or the puller Is followed aceuratsir 
br a writing point which la attacbed to 
the otber end tbe bicrcle nave. This 
point preaaeo against a strip ot smoked 
paper wrapped round a drum, which ta 
turned br the engagement ot a toothed 
wheel on Its ehatt with an eadleae eerew 
on tbe crankshnfL Tbe nmplltndee o( 
the two vtbrationn wboee combined eBeet 
b eougbt are varied hr varjlng the db- 
tancee ot the pegs tnmi the azee ot the 
two wheeb, the phaaee are varied hr net¬ 
ting one wheel, nt the start, mom or bm 
In ndvnnoa of the other br means ot 
pointers attached to tbe whe^s and Ifabd 
graduated elrcba behind them, tha 
perlodf ate varied br empbriag wbeeb 
ot dbmetem proportloDal to the periods 
desired. For exampb, two wheeb «t 
nearir eqnal dlametera gtva a grm»hloal 
record of the phanomena of "beata,'* 

Vlbratlona In mutuallr perpendlouiar 
plansa am oombtned by means ot sa mb' 
paratns based on the snme prlncipb 
(Fig. S) Tbe reanlunt onrves am traeed 
on amohed ghws ao aitaaged befora a 
bntera that the curves can be tmmsdbts- 
'r probated on n eemen and explained 
and studied at bbnre. wHb a thordugh- 
nem that ta not poaslUe with the evanea 
cent prabatUms ot UsM^k llgami 
ma«e la tha nanal war. br rafleetlag a 
panoU at light from mimra attattsd «> 
tnalagtHklL 

Clhaaaamr'a mwamtua (or the atodf ot 
■wdaotloa ooaatata of g gia« gloha wifr 
ported hr flxtiBg Ita horliMtal aeok la a 
eoppweleeva It tha aetdi b regarded ag 
eaa pel* ot the globe, tha oppoatte ^ 
b tndbated br ah tatarmpueg In a eo^ 
per meridian, and tha eqqalflr ta gragb 
atsd In iatervab of ftm tMgqna 
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•UAfm tM tevwl of tba liroak In tlw inert- 
AUn. The Iowa of rafnwUoa uA todnl 
tton «ka UMt bo atadlad br direct- 
Inc lomliioOa penolU toward the owtarj 
of tbe fleba, la fba aduntorlal plane, and 


In bbi eleetroeoppa (Sic. <) Chnnacnr 
bna made lue of tbe fact that plntinl(ed| 
jglaaa la aafliolenUr traneparent 

ta to be aeen clearly thronch it and' 
yet reflaota brlcbt liniwee of objecta, 
ir the eye. A rertloal and 
■trip of copper and a ilesible etrip of] 
altuninliim foil are etupended from a <:«>- 
per rod and Incloaed In a eaae of wbteb 
two oppoeite eldee are of glaaa and tbe 
reel of mataL Tbe rod oarrlM a chara 
diek at Ita upper end and le Ineu-' 
lated by paealng tbroocb a block of parat 
fin, which reeta on tbe top of the ceee. 
One of tbe flaec al^ea te platinized, end 

outalde it la placed a craduated quadrant 

whleh le eaen by reflection, while tbe de¬ 

flected atrip of aluminium la eaen thioucb 

Chaeeacny’a calranometer (Fic B) !■ 

Incloaed In a wooden eaae which te atr{ 

tubed to the well In a atronc macnetic 
field, formed by plulns the like poleaj 
of two borteontel horaeehoe macnete el 
moot In contact with cub other, te eua- 
ed a coll of wire of electrolytic oop- 
Thc Inteneity of the field te farther 
Increaaed by a aoft Iron cylinder, anp- 
ported Independently Inelde the ooll 
large mirror, attached to the coil, reflocte 
tbe Image of a lamp to a aerm 
the faioremenU of the apot of light can be, 
followed by tbe whole clau Tbe gal- 
ranometer te provided with three ahunte 
In Chaaeaeny s apparatua tor the atndy 
of eteetromagnetlfl induction <Ftg t), a^ 
of wire te attached with Ita plane 
vertical, to <me end of a lever which can 
torn round n horizontal ante, and ta bal 
anced by a counterpoteC on tbe other end 
A vertical horaeahoe magnet, with 
polea directed upward, te placed u that 
the colt can be brought between the polea 
ralaed above them, by turning the 
9r on Ite aste The poaltlve and noga 
tlve currenta produced by the 
manta are Indicated by a galvanometer 
noted with the coll An alternating | 
ourrent te produced by allowing the lever { 
to oodllnte freely Other experiments in 
ctlcm may be made by lending 
through the coll n current from a battery 
H Ohaaaagny bu devlaed a number of 
other iDgenloof Inatrumenta, Including 
very practical rbecatat, a eudiometer, ai 
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m lAtiar aumAEms ov ran 
onm sTAns natt 

(Ooatlaaed from page ZM > 
merged ooodltlon, certain valves In the 
Interior of the boat are opened This 
allows the water from the lea to mn into 
great tahka built within the boat and 
thui vlrtaally sink her Theu tanka are 
clos^ gaged, ao that Just the required 
amount of water te token in Vnt' 
normal oimdtUoDa, when the boat te 
net with tbe baltaat tanka dlted, ahe will 
havo g few hundred pounda reurv* 
hooyanoy, which te repreaented by the 
top of her conning tower protruding 
above the water If deeirad, this buoy 
ancy may be entirely doetroyed by ad 
muting a amoU additional amount of 
water, equal In volume to the volume of 
that part of the conning tower above 
water 'While in the inbmerged condt 
tion, all oommunlcatloD with the outside 
atmoapbere te neceaaarily cut off Tbe 
crew, nanally about fifteen men. then 
bisathea the air oontgtned la the body 
Of tHe boat Tbe amount of air origi¬ 
nally contained within the hull la aufli- 
eleiit te anpport life with oomfort (Or at 
teaat twanty-ftmr houra But, in addition 
to the nlr thua contained, tba host car- 
, Has a Wrga aupply of compreeaed air in 
■tael fluOn, which, U naad for bnathlng 
purpoiM. te aidBotent (or n anni- 


b«a of days. 
After ha-* 
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' 'A^nUMT CM* Ml neord !■ thmt of Um 
C opMpMte nbmulu “DkTtd." whloh, 
jmrtig tdocDud* of CbirlMtMi (o the 
«(tU wtr, WM nuuuMd by Toliintwn. ud 
to tobd poww wu ont to the 

V •. & “HaumUnlo.'’ wbleb ihe de- 
■tfcyed to the oplotom of ft mine la 
oftMftdi with her hna 

Dnvtad thft Spaalftb-AaMrloftn war the 
■todern ubiBftrtiM had not made Ita ap* 
pearanoa. Onrlaff tha RuaalanJapa n aae 
war both aUaa ordered boata, bat the trar 
waa flalahed batore theaa T«aaela baoama 
araUaUe. At proMat all the leading 
aaral powera are acquiring rabmarlnea In 
large naaberi^ ao that during the next 
war we nay eapeot to aee than flgura 
largalr In tha mloua oparatlona. 

In tha trip In a anhinarlne abora re¬ 
ferred to tha BMltor waa Impreaaed with 
the ««««>*»*— and acouracy with which 
the Bubmarlne want through her aub- 
narged erolutlona. Tha moTemenU, 
quick reeponae, eto., of tha boat ware < 
•nch aa to Inaplra complete conddenoe In 
her atablUty and general cOolency 

There can be no qaecthm that tha anb- 
marlne haa at laat "oonM Into Ita own" 
Among the eaptaini of the battlaahipa 
and the Una cfBoara In general at Pror- 
Incetowa, then waa notlceabla a growing 
raapeot for theaa craft, due to tha varied 
and aocurata work which tha lloUlla had 
accompilabad during the anmner manen- 
vere. Than haa been a eteady but alow 
growth In the epeed of tha inbmarlne. 
Ita control la now perfect, and lU radlua 
af aoUon la being rapidly Increaaed 
Our largeet boata have • radlua of about 
one tbouaacd mllea and two an under 
oonetructloa on the Pacific coaat which 
wUl hava a oruUlng radlua of about three 
thonaand mllea. Tbia meana that the 
aubmarlne la taking on fuU aeagolng 
quaittlea It muat no longer be regarded 
aa reatrlotad to aaacoaat operation Tha 
time la not far dlitant whan an admiral 
aaarchtng for the enemy upon the high 
aeaa may ItHlude a aubmarlne flotilla In 
hia fleet The profound algnlflcance of 
thla fact upon atrategy and tactlca will 
be appreclatad by every naval expert 

In hla atndy of Uvlng bdnga, the phyal 
•loglat haa one guiding prlnclpto which 
playa but llttU part In tha aclencea of 
the ohemlat and phyaklat, namely, the 
prinolple erf adaptation. Adaptation or 
purpoalveneaa la the leading ebameter- 
iatlc of avary ona of tha funcUona to 
which wa davota In onr taxt-booka the 
lAapun dealing with aaalmllatlon rea- 
plratlon, movement, growth, reproduc¬ 
tion, and even death Itaelf. Bpencer hai 
dallaed Ufa aa "Ibe contlnuoua adlust 
ment of Internal ralatfama to extemal re- 
lathme," Bvery phaaa of activity In a 
living being la a aequence of aome ante- 
oedent change In Ita environment and la 
10 adapted to tble change aa to tend to 
Ita nentratUatlon and eo to the eur 
vlval of the organlam. This U what la 
meant by adaptatlotL It wlU be aeon 
that Hot only d6ea It Involve the tbleo- 
fogloal eonoaptioB that every normal ao- 
tlvKy muat ha tor tha good of the orgaih 
lam, but also that It mnat apply to an the 
relations of living beings. It mnat there¬ 
fore be tha guiding prlnclpla, notonly In 
phyilologr, wUh Its epe^ pra«ocnpa- 
tlao with tha Intaraal relatlMia of the 
parti of the onanlam, but alao In the 
other bnaelua of hMegy, which treat of 
tha retatlMU of tha living animal to Ita 
agvIrDnittMit and of the factors which 
datarmlna Ita survival in the straggle for 
attatahea. A d tota H o n tharafora sknat be 
thA^aeldlag ttaofor In tha origm ot apa- 
das add In Uta faeeaaaliA of the dtSbr- 
tot tangi of Ufa upon this earth. 
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■LAO A OAOU Of BBOXBI KAUB 

Th« Klontlfli luveatiKatloii of the ronM of brokeu 
mill has A itroDK claim on popular Intareal and thli 
for the reaaoiiH that wo all uro more or Iraa frequent 
tiarelera by rail and that the broakage of rail! la 
oue of the moat rrull^ll rauaea of aurloua railroad ac 
cldcnta The agitation of three ytara ago »hl<h fol¬ 
lowed upon the pnhilcatlon by tba State authorltiMi 
of atatlatica abowing an alarming Inrreaae In the num 
ber of brukni ralla hoa been productive of excellent 
reaulta It lioa nerved lo bring together the rail manu 
fai hirer and the railroad engineer In a lolnt endeavor 
to detennine more exactly the lauaea of rail failure 
and devlae Improvementa In the methoda of manu 
faotnra wblih will give a thoroughly reliable rail 
without entailing an undue amount of extra coat In 
the maklug 

During thi-ae Intervening thn>e yearn a moat ex 
haiwtlve cberalial and tnmhanlpal Invoatlgatlon of tho 
■ubjeit baa been made and man) hitherto obatura 
and llUle-nndoratood foita have been brought to light 
regarding the mechanical condition and chemical com 
poaltlou of faulty ralla the lauoea which have pro¬ 
duced theae rondlilone and the beat methoda of raat 
Ing and working to produce a rail which will stand 
np under Ita work without batnylng that alann|ng 
liability to audden fracture which haa rauaed ao 
much loBB of Ufa and property during tbe peal few 
yeara. 

One of the lateet papere on tbe eubject waa that pre- 
aented by Muaera bay and WInt at the annual meet 
lug of the American Society for Teetlng Materlala In 
vibirh attention waa drawn to tbe frequency with 
which rail breakage! may be traced to tbe preaence 
of Blag Tbe Inveatigatlon by theae gentlemen of 
roll* that had broken In the head abowa the pretence 
of excoaalve alag a ac^gregatlon of alag conoentrlc with 
the rail eectlon remnanla of ilag In the large apllt 
portion of the head, and alag In those arena where Row 
of melal haa occurred or where microscopic cracks 
have developed 'While It la Impoaalble from the evl 
dance so obtained to state definitely tba exact enuae 
of fracture. It la highly probable that It li due to Im 
perfectly welded blowhniei or pipei The Inveatlga 
tion Hhnwpd that at the point of fracture there la 
always to be found a large amonnt of alag that cracki 
Invariably begin In and follow from one alag area to 
anolber and that cracka witbln the body of the metal 
produced by ahrlnkage atralni will follow along the 
■lag areas Ihomaa Andrews. In bla paper entitled 
Mlcroacnplc luternal Klawa Inducing Krocture in 
Steel eonaldera It to be a moat aignifleant fact that 
In the verlouB material he examined, almoei without 
exception there was a eonaldcrable slag area. In or 
sear tbe frarlured aiirfare, and he Hiya that the In 
temal ralcroiropir Haws which are atmoat InvarlaMy 
present In ateel forgings constitute a chief aouroe of 
Initial weaknesB In axles ralla ihafta heavy gune 

The hard apola whlih have been obeerved In broken 
ralla are apparentlv due either to Imperfect mixing 
and Mlutlon of the feiio-manganeae or to the harden 
lag of the eurfaro of the metal due to allpplng of the 
dHvIng wbetla >ir to seicfegatlnn In ateel alloys Tbe 
first and aecond ennac-s aie nut common, but the third, 
Which If due to the Imperfect molting of the alloy, 
li tsnre aarloua An examination of Mveral nickel 
■t«el ralla which had broken In service showed etroaki 
Of very hard, medium hard, and aoft metal and It la 
th» belief of tbe authora of the paper that thia lack 
«1 tuffunAttr 1i due to aegregatloa at the nickel dur¬ 


ing the co^Ug of the lagW It is 
TBriona detects *110110 mentioMd oentld bq renadM. 
flret, by using a apodfleatioa aokltig fOr lowolr gslphnr, 
■eoondly, by aUeiring man time between Um addition 
of ferromanganeoa to tho hot motal In the MdIo and 
the pouring of tbo metal into tho ingot mold, and 
thirdly, by pouring tho motal from the hottom of the 
ladU rtnally, although Keeon. ray and Wint bellove 
that electric reflnfaig will remove many of tbe dUB- 
eulUeo attendant upon tho present method. It meet 
not be aasumod that this would prove to be a panacea, 
since without competent control had ateel can bo pro¬ 
duced lust aa aaally In an electric fumaoo ■■ by any 
other method 

001 TAraRno Tonas lumT 

When the adventurous navigators of three or tonr 
centnrles ago aklrted the ooasU and entered the bays 
and riven of this country, they were Imprened with 
the extent and variety of the foreate which everywhere 
spread ihelr rich mantle over the eoontry And well 
they might be, for tba original foreate of the United 
States ezueaded in tho quantity and variety of their 
timber tbe foreeU of any other region of almllar alM 
on the globe Nature was lavish when aha laid out 
and planted the five great forests of thla country, and 
lavlab she waa when she planaad Ite nObla water 
connea, amoothsd out the vast arable lands of Its 
pralrlaa and wldeepreading valleya, and stored below 
the iurface Ita prlcoleas wealth of Iron on, coal, oil 
and preeloui minerala Where Nntun had been ao prod 
Igal of her auppltea It waa perhaps Ineviuble that 
man ahould become cMpially prodi^ In their nae, 
and DO doubt the extravagance and waatefulDsea which 
have become a national chaTarterlatlc, are due largely 
to natural environment 

Of all the natuni raaonreea of the country, our for 
eate have been one of the wont. If not the wont enf 
feron from extravagance, and thla la proved by the 
simple fart that wo uaa (or waste) ten times aa much 
timber per capita aa they do In Prance, and are. con 
■equenlly tutting our foraeta three times ■■ fast aa 
they are growing The original foreota of tbe United 
Statee Ini Inded Ove great forest types. The Northern 
forest rioched from Maine through ftew Rngland, New 
York and Pennsylvania, to Oeorgla, and through ren 
tral and northarn Michigan and Wisconsin to Min¬ 
nesota, and covered About 160 000,000 scree mainly 
of enne-bearing treae Tbe Southern fornat commenced 
In Now Jersey, and raaebad from tbe coast tar inland 
through Virginia the CaroUnae Qeorgla, Florida Ala¬ 
bama. MUalaaIppi and lamtalAna and portions of 
Texas, Oklahoma, and Ar&aoaaa Thla la the great 
belt of tbe yellow pine Ita total original area was 
about 320000 000 acres. The Cmtral foraat. which ex 
leaded between the norUiem and aouthem toreeta 
from tba Atlantto const to the western prairies Is tbe 
great source of our eupply of bard woods. Originally 
II Included not leaa than 220,000 000 acraa. Th«t to 
the weatward was the Reeky HountaUi forest, extend 
log from Montana and Idaho to New Maxlca Here 
ink the tilgh platosku and mountain slopea to a growth 
of coniferous trues, Inrtudtng weAtem yellow pine, 
Douglas Or larch, apmee and cedar Ita original ex 
lent waa at least 110,000,000 acres. lAotly. *ad the 
grandeat of all, waa tha Paclllc coast forest extandlng 
through Washington. Oregon, and CalUomlA, whose 
original area of at least 20,000 000 aerts waa covered 
with the moat majestic growth of coalferoas treea In 
the world 

Much baa been sold and written of lata about tbe 
daatructlon of our foresto, and one of tbe totaet and 
roost IllumlnaUng pamphleta on the aubjeot to tbat by 
R 8 Kellogg, Aaatotant Forester In the Forest Service 
of the Department of Agriculture who tells ua that 
whereaa. at a conaervattve eatimate theae live great 
toreata of the United States covered originally OSOJIOOc 
000 acroi and oonUlnod 6J00 blllloD feet of Umber, 
at tbe present time their total area baa bemi radneed 
to 060,000 000 acre*, containing lees than one-haJI M 
much standing Umber than they did In tbelr virgin 
state. 

The total yearly drain upon our toreata, ant eount- 
Ing loMSB from Sre, atorma, and Inaaota, to srilmatad 
to be about 11^000,000,000 coble feet Of onr pretent 
fonat area of (UJMOJMO aerea, 200,000,000 •crei are 
roughly estimated fo oonalat of mature foreeta. In 
which the annual growth to balanoed hy death and 
decay, and 260,000,000 acres consist of timber par- 
iially cut or bumod orer, on which with reaeoaaUe 
care there li ■uffletoat young growUi to produce ulti¬ 
mately « oMTClumtahle, but not a fun crop of Umber 
The remaining 100,eo0.00« aerea eongUto of torMtt so 
completriy cut out and burned, that there to not lafl- 
dent young growth to produee another erop of mueh 
value Aoeordlag to Uii eatimate, Uie umual growth 
of all our foreeta to net over twelve cubic feet per 
acre, or a total of toes than eevan bUUou cuble foot, 
Slneo we ept yearly,^fame twenty UUIolt edbto feet 
over and abeiVe WVat w Ihit by bre ibd dther nAtuisl 
eanaea. It followu that W« are catting out onr foceata 


thMi no thmripta 

reasuMblg eatmwsbiri UUa egM^ jfofib 

oOBduet at QoMmhy and rnmea » O a r t HWr It 
ebMe foft of tlmbw phr m^ta are tadlfto aa m^Hy 
from her toreeto, Fiance to able la get atoog wlthTbst 


to 260 cuble fort per capita. OermeBy, fortHatotMra, 
haa appUed ber eetoBtiflo metboda with iutoh gadt 
eOeet, that ber state foreate are producing Uriay hti 
obuhI avonge of 18 cnblo fort of wood per Ban, 

It to ooBsldered that the dMumd for mon lam 
tond may eventually lead to a furfher eBoraadmiMn 


toreeto, redncliig the total to 460,000,000 BerN. The 
Forest gorvloe eonsldm, however, that It would he 
enUrely poertbto. If tbe forest land to Imptored and 
the timber eoenomlcally cut and completely ttUUsed, 
to produce on tbe runalntng 460,000,000 acres lufletoBt 
wood tor a population much greater than we now hsTe 
In the United Btetee. 


siATH or nor mhow 

Cenn Lombroeo, certainly the mort widely known 
if not the mort suthoritaUve crimlnologtot of our day, 
died on October Ifth 1009 at Turin, Itdly. at the age 
of alsty-fonr If Lombroao had never written any¬ 
thing else than hie TMmlnal Han," hto name would 
be banded down In the annato of peyohofogy Bven 
though In hto later years he was given, without cure- 
ful InveetIgaUon, to rather hastily OtUng Into hto the- 
i>nr any newapaper etory or fort that might have art 
bla eye, it muat be stated that hto contrlbnUana to 
criminal antbnmology are valuable and laeting. Hto 
theory that crimlnala must be regarded u mentally 
diseased persona although not yet legally aooepted 
by coclety as a whole nevertheleae Unde tavor with a 
large number of psychologlste No doubt hto tyitem 
of criminology to not so far developed that we are 
justlfled In abolishing prisons and treating criminnls 
In Inaane asylums sa Lombrmo advocated but at leart 
It tends toward a aclentIBc solution of tbe problems 
presented by k-rlme and Ite pualsbmcnt 

It was while he held the port of army surgeon that 
I-ombnao a attention waa first drawn to malformattons 
of the ahull. An ozeented mnrderer'a cranium wm m 
markedly malformed, that he waa induced to make an 
inveatigatlon to aacertatn whether or not tbe man’s 
crime might not bare been occaaioned by hto cranial 
defects. The rest of Lombroao'a Ufa was spent In 
plUng focte upon that original fact As a larturer on 
paychology nt tbe University of Pavla he later had 
abundant opportunity tor etudylng Inmatea of the In-i 
■sue aaylum there, and was Impreaaed with the oon- 
necthm brtween nntrlUon and sanity As a result of 
that study, be showed that a poor quaUty of «"«»»? 
waa respMulbla for much of the pelagra from which 
IteJton peasants were aulfering After a hard cam¬ 
paign he succeeded In Inducing the autborittea to take 
meaanrea to reduco tbo dlaeaae. Lombroao’s nuirsmhoa 
were extended also to tbe rtody of epllepey and genlna. 
HU theory that genius was a form of Insanity waa 
widely heralded and attracted not a llUle comment 
both hofltlle and favorable. 

Recently Liombnoo devoted much time to the study 
of aplrltlitlo phenomena. He made an elaborate study 
of Eiuapla PUadloo and was won oxpr by her to a 
partial belief In the physloal manitertatlon of splr- 
Itusllim. yet he waa never quite wUlIng to aceqit 
Bplritualtom In tbe sense of preservation of perKmal 
Idimtlty after death 


OfitniZ SB UHIBBTI niBHT OTBl TO tmu 
tOWXM. 


The mort aenaatlonal flight ever made In an aero¬ 
plane waa that accompltobed by Count de Lambert with 
hto Wright blptoae on October 18th. wh«i he Hew 
from the aerodreme at Juvtoy, where an aviatimi meet¬ 
ing wm In progrwi, to Paris and back, covering a dis¬ 
tance of about so mllM In 46 mfoutee and 66 eaoimda. 
After making two- oireulte of tha aerodrome, Oonnt de 
Lambert beaded tor Parle, and. eentlnmrily rising, noon 
disappeared from view He fiew over Parts at a great 
elevuUoo, and by tec time tee BUM Tbwer wu reaeb- 
ed, he bad rtoen rafflotently to otaar It nlorty Ha 
pasted dlrbrtly over tee lower, wbloh to 684 tort la 
bright, turned hto machine arouiid, and beaded back 
tor Juvtoy. He arrived and landed safely, gad wm 
enttod by OrvUto Wright, who had luai airtved txwa 
.narUa after mridBg a ipeclal fllgfai tor Bmpdror Wil¬ 
liam—tea first Mfoplaae flight the Oennaa Bmparar 
had ever wt ta w a a d a tow daya before. While la Uarw 
many, drvlUe Wright atoo made a record bright IMht, 
In which ha reariied aa dsvatloa of about jJM foot, 
M near M he oouM etrimate. Oeukt de Iskatehdfo 
height WM vtolMy denoastratod b, hto ganrillK 
tee BUtot Tower At a height at ifiOd tUTm BTfoi 
ripal saaaatlaa he experteatsed waa that hfo Brifigtan*: 
appeared to be acareely mcfvtiis. The tlBW, »r,8a%' 
areaed totermlariOs era ha fiaaUy frin|Mt Waaforte^ 
point. Btoaveraaaaperilw^ab«lgtn-ifo^ag|::Ml^ 



„ _|r^ i%4J».tMt.4rt»>«B id tt* IpActnu nUmjr 
|i|l^t|M|WiNl ■*> *<ltt Aviiv tU* recent euBuner. llint 
j».wOI VroMW opened irtittTwrtrwn WUmeer to 
JiMlrnB jFeeh., A eUitM (» M» *»"»*» P*^ »« 
^ J>*in» ont «< tM ecUd took nt »a eiUtude of a IBS 


Ayne, tlw MUM of which euffoete pelm 
tteop and mnthine and the tre ne n rtlw e of buelneai 
nrfQi nbtnqtloal lelmrelr bnrte, la getting eufflolently 
Mar to daaud aubitere. ▲ UU U pending In the 
g fyttiMi Lagtolatara to nuthorife the opnetructlon of 
nndetgmind idectHo malware operating In connection 
whh exliitlnf rarthoo Unen. 

The WeUelar Motor qar Company, leading makera 
«f "alVBrltlah^ antonuMlea, am giving apeclal atten- 
tlpk to aeroplane englnw and have dellrered aereral 
Y'typ* M)-horae>power maohlnea to intending aviatora. 
Theaa aotora, altboagb they weigh only 300 poonda, 
^ olBlmad to be capable Ot delivering aa high aa 7fi 
botaa-power One of them waa recently Inatalled In 
a new Volaln blpUne. 

Aa Anatrian government appeua to be divided 
npon the ‘'Dreadnought" qnactlon, the propoaed ox- 
pmiditare upon naval conatructlon tor next year hav¬ 
ing bean reduced by 35,000 000 A torpedo milaer 
named “Admiral Spann will be launched about the 
end of thla montb, the drat ablp of the Auatrlan navy 
to be equipped with Paretme tnrblnea, with an eatl- 
mated apeed of 18 knota. 

n vpaara that the Blbeiian railroad la beginning 
to abow the inevitable reanita of the haate and choap- 
neei with which It waa conatructed The aharp curvea 
and heavy grading have pot aarloua llmltatlona upon 
traAc, and lor great dlataocee the reconatructlon 
WlU involve an entirely new location The rood la to 
be flhanged from alugla to double track and the ofll- 
oiala are grMtly regruttlng that tho large and coatly 
bridgea were built to aocummodato one track only 
On the level pUlna the double tracking will not be 
aneh a aerloua matter but In the heavy tiita n( tbe 
mountain divlalon, and where the eteel bridgea over 
the wide rlvera will have to bn rebuilt the coal will 
be very high 

Tha rapid advance of aviation to tbe dignity of a 
aclence la Indicated by the fact that the Tlnlveralty of 
London haa arranged for a apeclal couroo on aero- 
nantlca to be ounducted by Mr A P Thuraton one 
of sir Hlrom Maxim's engineers It will ronelct of a 
eertes of leoturea followed by dranlng offlre practice 
la the design and conatructlon of auroplanea The 
mrllabua of the lectures la aa follows (1) The normal 
and Inclined plane (3) Stream line inrfaces, center 
9t preeeure and realetance of bodlee (3) The pro- 
pallw and helicopter (41 Calculatlone applied to a 
dyliif machine. (6) The biplane. (6) Tbe mono- 
ptaae (T) AeroaauUoal englnee (8) Automatlo eta- 
blllty and control (9) Dirigible balloona 

DnxlBf the past season the old, deep-keel, narrow 
h^ Bngllah cutter 'Bloodhound' baa beau scoring 
adme remarkable wins In races against cutters of the 
most modern design. Commenting on her perform 
anoes, tbe Tachtaman of London says that opinion haa 
been expraaaed that many present-day dealgnera do not 
know their bn^neaa and adda ‘ Speaking for our 
selves, we any without bealtatton that they do not 
It la not by any means onr purpoaa to eulo- 
glaa the performances of the Bloodhound' unduly, but 
we repeat that them la aoraethlng wonderful In the 
tact that a yacht so antiquated In nhape waa able lo 
baat two modem crulaers of fifty per cent ovei^^her 
toanoge " Of course, the feat was performed In strong 
winds and under reduced canvas. It la In light 
wadther that the modem yacht la m greatly the supe- 
Her to the older craft. 

Asia have reeently been ooncluded by Messrs Bur- 
•tall and Moii)cheuse, of London, id a portable com- 
blneA holler aad engine; the eoepomy and aSkHeocy of 
which are m remarkable that we aball hope to deecrthe 
the teats mora In datall either In the SoTxirnnc 


AMiaiOAg or BvmAHBirr In the near future, Ilmlto- 
ttema of space preventing their adequate dlaeuaaloa at 
pteaeat The engliM It a B»«a|led “V>comoblle,” built 
by the Wolf Bnginawing 'Worka of Magdeburg Buckau, 
bnl It must not be confenndad with the automobile of 
noma, aa it la not airtetly an automobile onglnA 
ft ctpialstB of a loocmkotlva type holler, from whleh 
the gtetm la ocmdncted thronih a anperheater In the 


ahlokefaex directly to the blgh^prseanre cylinder of the 
easine, b^hleh la |aad«m eanpoasd and reountsd dV 
Ydetljr OS the bollor nnder tha same Jaehst. ao that tba 
^wlers are sprrmindod by the flue gasea. Such Is 
t^i hsgt Moao^ rtWtad by thtt arrangement, that 
ppmnMiMaUy ohutohetad ■Wtodt" engine and 
4|4llw w4ai|teMn to thlWihDA ptewhig. lawlnf, or any 
dcdtnijtty wdrh odAP^ftahle angina, duTalape i 
pound ot eoal and 8J1 
k W^ The afNaSi^ M my little rednoed 
- WM k Per oMit thote it« wo 

se^Pstwr. 


S efaiUift e AknMrickA 

CLECTKJCITY 

A aea t wiet hoe lust boen given by the BrasUlaa 
goeernmeat to a Freneh telegraph company to erect 
a wlreleas telegraph station on a small Island 200 
miles eS the coast of B,la arande do Norte the wet- 
eramcat point of South America. The Inland le 400 
mllae from Pernambuco The station will have an 
operating radius of 1,000 mllee. It will be connected 
by an auxiliary station at Pernambuco with thn Bra 
slllan telegraph system. 

The citjr of DaJtlmore haa adopted an ordinance 
which requires the testing of every electric raeler by 
the Department of l-ampe and Lighting, before the 
meter may be inetalled A (barge of ten cents is 
made for each Ineixstlon Any mnenmer who In aus¬ 
picious of hhi mater may have It examined by tlin 
department A charge of $1 <■ made for this service, 
which la borne by the couautner If the raeler la regis¬ 
tering properly or by the company If ‘be meter la 
found to be at fault 

ne reoent aunoutieement of the Britleh Welelmh 
Company that it baa entered the electrical Held and 
la manofltcturlng rnetallic-mament electric lampe, has 
(auaed quite a aUr in Eugland- Many look upon thin 
newa aa a blow to iha gas bualneue Welabai b man 
ties have haraiofore''made it posalble for gas to lom 
peta with electricity as an lllnmlnant but the fact 
that the Welabaeh Company is taking up the maniifar- 
Inre of electric lamps would seem to IndUate that the 
gaa mantle (Annot (ximtwte with the melallU niament 

Bleetrld railways frequently require an extra supply 
of power owing to a holiday riiah or some unusual 
event which trowds their lars to the iiUnosl capai lly 
Some of the roads hare built their own portable eub- 
atatlons cunslatlng of care provided with rotary con 
vortera or motor generalora tiennrorraera and awlUh 
bnarda Recently one of the large olodrlc munufac- 
Inrlng concerns has put out a nlmk portable sub¬ 
station of tbta type ahlch may be moved to any aec- 
tlon of tho Hue and made ready for use at a moment a 
notice by connecting it to the high tension line 

Ae KlectrliAl Show at Madlaou Square Qar 

den whleh waa brought to a close last week was nota 
bla for Its decorallunh Nearly 40 000 yorda of orango 
and whita bunting were used to decorate tbe building 
Tbe whole Interior of tho building waa draped with 
bunting There was a canopy eelling which was divid¬ 
ed Into panels, and coadelabrn were hung from the 
liiteraeeUona of ths panels ISadi (andclabrum con 
lalnod a cluster of twenty two 25 watt tungsten lamps 
encircled with arabersialored 40-wBtt lamps Six large 
chandsliera were placed over the center of the arena. 
Theie chandeliers nero ten feet In diameter inaile up 
of art glass. Altogether the effect was superior to that 
of any previous exhibition 

At the rooent meeting of tbe International Aaeoc la 
tion of Municipal Electric lana a nwobitlon was adopt 
ed favoring the grounding of aecomlarlee In nlteriial 
Ing-current syelems Tbe roeolntlon calle allentlon to 
tho foot that life and properly have been doetroyed 
from high voHages on alternating-current seeoudary 
syateme, because of the failure of Insulation between 
primary and seromlary elrculta, and that aut h dangers 
may be obviated bv grounding the acenndary and It 
demonda the enactment of legislation requiring all 
alternating-current eeeondary systems to be grounded 
when by ao doing the voltage between the earth ami 
any pert of tbe secondary aystems w HI not exceed 250 
TOltA 

A Oarman Investigator has found that the luaulatlon 
resistance of rolls mode from bare aluminium wire 
d^nds upon the ccgnpreaslon of the wire and also 
on its thickness Tbe smaller the wire tho leas He 
Inoulstlon realatance Thla be tblnLs la due to tbe 
fact that tho thick wires''are soft, while thin wires 
are bard drawn He also flndi that tbe resistance la 
considerably rednoed wh'le the rolls are wet. He 
therefore anggesta that In making colls of bare aliimi 
nium wire, the windings should be aeparated by non 
hygroacopto material Before winding the (Olla they 
should be wet ao os to oxidise the aluminium Attei 
oeveral days they should ho dried In a vacuum and 
taequared 

The fenowtaf method of Impregnating held colls 
was recommended at the recent convention of the 
Amerlogh Street and Intenirben Engineering Aotex la- 
tlon The wire la msulated with usbestoe hold In 
plaoe by x cotton covering The coll la wrapped with 
porona taps, and than placed in an air-tight chamber 
and heated. As air la tho kettle la exhauatod and 
when the proper vaooum haa been obulnsd melted 
eaphaltnm la permitted to Row In after which air 
PTMinn la applied, forcing the material Into the 
interatleea of the con. When the coll le nearly cool 
it ti brouCbt to proper ihtpe by means of clamping 
flataA Whea the oteapa and upa are removed, the 
eoO la ceverad aa iBfalatlon of vanilibed cam- 
MtfK. 


3H 

SCIENCE, 

■welyn Biigp Baldwin, the Arctic explorer reeently 
elated that be intended to make another trip to the 
Arctic and go on the Ice drift over the apex of tbe 
earth and return betwoun the east coast of QroenUuid 
and the weal coast of Bpltxbergen. It la a dlttance of 
two tboiioand miles and as a progress of no more 
than two miles a day ran be made tbe Journey will 
consume four years 

Oertala aalnerals exhibit the eurlona nptlrol property 
known as aalerism Aat Ih to nay they show a atar 
shaped figure when light la reflected from them or 
Iransmilted through them Thla la seen, for example. 
In the alar atone a aort of sapphire and In the atar 
nihy A note In Knowlodge dew rlbea the asterlam of 
mlcu. The photograph of a lamp Hamo taken through 
B Plato of mb a shows a six rayed star with six fainter 
rndlatloua between Outwardly star mica resembles 
the ordinary form and shows the same phenomena 
under polarized light When examined under tho ml 
(roaeupc however the ntar iiilea la found to (ontnln 
fine needles of another mineral and these are regu 
larly arrangod at angloa of 120 deg To these needles 
the star seen by transmitted light Is dun Btar mlea 
has boon found In tho State of New York and at Bur¬ 
gess Hill Ontailo 

Hsnxy Oonnstt, ihulnuau of the Unlled Slates Oeo- 
graphle Hoard Rear Admiral I olby M rheater IT, 8 
\ formerly siiiierlntcmdeni of the Naval Observatory, 
and 0 II Tlttmann superlnlcodenl of the United 
Slates Coast and (bxsletU Survey will compose tbe 
membership of the (oiiimIttiH of the National Qeo- 
grapblcal Hnelety which will iHvas on the records and 
lirnofs Niihtnitled hj Robert E Peary to substanllate 
hla ilalm that he rcarhed the North Pole on April 6th 
1109 At a ineellng of the board of managers of the 
National Ueographlral Soilety on October 20lh the 
riM orris ami nlmervatlons furnished by Commander 
Peary wnre presenled and Mr Gannett who bod pre- 
vkiusly been appointed ehairman of tho eommlltaa on 
polar researeli nami-d Admiral Cheater and Mr TUt 
niann aa the ol bi r members of tbe committee to de¬ 
termine ( ommnndnr Peary s dalma 

la order to prudnes a cadmium spectrum of snffl- 
(lenl Intensity for polarlmetrlr vork advantage Is 
taken of the favorable jiropertles of the ellvercadmlum 
alloys by Dr T Martin Ixiwry On account of their Iso¬ 
morphism the I wo metals form an (xrelleDl serins of 
alloys which are cliararlerlzed by good mechanical 
propi'rtItB and very high melting pointa (An alloy 
with Co per nnt t'd melts as high aa TOO dag C) In 
striking Lonlraet to tho behavior of tbe pure metal 
the alloy gives a steady arc which can bo kept trno to 
(enter by rotating the olerlrodea In opposite directions 
An spectrum shows the silver as well aa the cadmium 
lines but those are ao far serAratod that even with s 
low reaolvlng power the allt of a sportroecope can be 
opened to Ha full width without any overlapping of the 
brilliant blocks of light whbh take the place of the 
usual linos 

Arrangomonta are lining perfecteri In New York for 
the Iniorporal 1(111 of the Amcrbaii Radium Inallluto 
to he devoted t» the tn atnn nt of ianr(r and similar 
dbicBiics Ihn Instltiitu will ho condueted much on the 
same plan aa sliiiHar ones In Paris and London The 
work will bo dlvld('d Into various R(u-lIona such as 
(hemiral physb al mcdlcsl snd botanical with an 
expert In i barge and It la boMoved that for experl 
nients the laboralorbs of tho Rockefeller Institute 
will be available BuppHca of pitchblende for manu 
factiiro are to be drawn from Oo|prado and other West 
orn locaHtliia where lUo Initial processes of extracting 
the radium will bo condiicled It Is announ((U] that 
Ilia Institute la not In any sense roniiiipnlal and that 
sevi ral of Ihe scientists who sre Inleresled In It arc 
not only giving their scrvlceg free but arc lontribu 
ting from thdr own imans to the fund wlilrh will be 
required to establish Ihe plant 

Tho ofaaarvstory of Aeptow has opened an Interna- 
tlonal compel It Ion for the best phologrtpha of the 
Leonid meteors taken from the car of a balloon be¬ 
tween November Itth and November 16th 1609 The 
developed plates should be sent to the observatory 
anonymously but accompanied by a aymbol which Is 
reppsttid In a scaled envelope containing the plaee 
data and hour of expoaure, the name and elevation of 
the balloon names of conatellatlont In which meteors 
have been observed names of earners snd lens with 
focal length and aperture, and the length of expoeure 
The plates should reach the director of the observa¬ 
tory Dr K 8 Archenhold before January 1st 1910 
Ae results of the competition win be published In the 
Journal Dos WnItslI Three prlsea consisting of a 
telescope and publicationo, are offered, but It Is stlpu 
latud that the prise pictures shaB bAcome the propi rty 
of ths oheorvotory Ae eompetltion would have a bei 
ter prospect of success If all photographs of the T-oon 
Ids bad been admitted. Balloons sro still so rare that 
It Is quite poesible that not a alugla plate wlU be eub- 
mKted 
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Scientffto Amertcaik 




Tu BMioia roraLAB EtBOTBioa. iambatobt 


OwUiK Id ibp I vir IntreMlni lini)ortwic« nf ibe ap- 
pllaatlona of elwlrldljr It U MIuUI wcnkdpr that bImp 
trtoal laboralorUi Hhould bafa bean founded pvary 
wbara to afford a nieana of lompletlng praritial In 
itmctlon Tn fart lethnlial collegea and srhoola of 
all dpgmee are at present equipped altb eurh labom- 
lorlw 

Huwuvir tbe iDStltnte rsppntly foundtd at Bruaaels 
br Ur Robert UoldirhmIdI tbe nell known Invpntor 
and erlentlet Is of an absoliitply novti kind Kealls 
Ing tbe Inodequa y of book study and oral esplana 
tim for ponvpylng a tborougb undi rstandlng of ex 
pprlmental elmtrirlty Dr Goldscbmldt provides an 
opportunity for pspprtment arcessible to tbe general 
public deslrutis of observing tbe elertrlral pbenomena 
whUh are so linpurtani fur modem Industry To at 
lain (his end be baa rreatod a popular laboratory of 
iimarkably olrar and simple disposition where lay 
people by starting from the most elementary farts 
alll bt able )( arq lalnt themsplves with any sden 
tlllG problrms relsllng to eluitrlrlty 

The oilglnal Intention was to irtatt some sort of 
museum of nle«trlral Invention and dlsroveiy organ 
Ized on similar llnis to the geniral museums of paint 
Ing natural history and Industry This however 
would have been quite Insufflclent as the ob]eot of any 



tloa with the Popular Liriioratory had t« be daslgnsd 
and eonstmited stperlally for the purpose and wlCh 
a view to simplicity safety and soMdlty 
On the ground floor of the laboratory (which was 
opened on the ortsslon of the recant twenty fifth an 
nivsrsary at the foundatloa of tha Boelety of Bslgtan 
Flectrlrlans) are Inatalled apparatus for tbs funda¬ 
mental experlmenlB canstltutlng the basis of modem 
electrical atlencs Thsae are perfOmod with rslar 
tively simple means Visitors thna pass from the mng 
net stone to tha properties of elsctro-mngneta and tbs 
explanation of slsi tro-motors from the generation of 
slatlr elertfidty fay tbe friction of glass and wax on 
to the working of 'Blmnhuret machines on similar 
principles and to Induction colls they then proceed 
to femlllartse themselves with the phenomena of slso- 
tiical dlschargs in varioua media (calhods and radium 
rays ole) 

In the gallery are Installed those apimmtus which 
are required for the demonstistloi) of tbo principles 
of electrical Induction alternate ouirenta and meth 
oda of electrical maaauremeBt 
each apparatus lostslled In tbsse two departments 
of the laboi story Is located In n glass case leaving 
free to the expertmenlers hands only the tnstrament'' 
required for performing tha c xpcrlment and thus 
svoldlng any unnecesMry contact liable to endanger 
the apparatus In three adjoining rooms sre united 
the apparatus of precision and Inveatl 
gallon as welt at measuring Instm 
ments the handling of which requhes 

a thorough knowledge of all the prsced 

Ing romprlelng photometers precliton 
bridges slander Is of measurement gnl 
Tsnometers wattmeteis etc 
On the ground floor In the renter of 

tbe building are found such apparatus 

as will allow the visitor to fnmlllarlss 

himself with the most Important meat 

urements relating to motors and dyna 



A row of siatle electrical 


piece of apparaius exblblied 
would rarely be Immediately 
tpparent (o the observer 

What was to be shown was 

not the principle IlMelf but 
Its dcmooslrstluu luid the 
method of conduct lug an sx 
perlment to demonstrate It 
and tbs beat means of t nch 

Ing the student this Is to let 

him cvmdiicl the experiment 

himself This task was an 
extremely dlfflcult one cnlalllng os It did n rational 

claailfleatlon of cxpeiiminla such as should render 

them comprehensible In fact tbe main defect of 

any previous attempts In the same direction (made 

at l^don Berlin and Munich) hod been tho lack 



performing It themselven Bhonld however somebody 
anfflclently well Inatruotsd wish to experiment him 
self he would be allowed to do ao under the supor 
vision of an experienced operator 
To the laboratory la ooanaoted a leotnre hall be¬ 
hind which Is Installed a projeotor allowing vUltora 
at any moment to Inspect on the screen an extanalva 
series of bnndrede of vlsws relating to iclentlflr nor 
elllea This Is actuated by n push buttim 
A speclnl hall la set apart tor Industrial men to 
exhibit their products free of charge and a library 
containing the moat Important hooka 
periodlcnla and blbllogimphlral fllea an 
Bhlee rtsitors to inpplement by theoretl 
cal study the pracllcal knowledge ac 
Quired In the Inborntory 
A mechanical workahop Initiates tboM 
seeking such Information In the eon 
etrnctlon of electrical apparatus Final 
ly tour small laboratoriM situated In 
the front bnlldlng are to be pla(v>d at the 
dlaposal of epeolallsU for use In original 
research work 


Apparatue ftir the etnel} of natural and peimaaent 

magnet-e and temwlrial muguetiwm. 


m ■ TUew two deparlme nts are 
dltrurcnl In rbaracter from the 

two preceding In fact vlaltora 

I ere- And themselves tn n labors 


Pvery ex[H>ilmcnt had to be designed with n view 
to Its being aie-csslble to everybody In addition to 
forming part of a graduated cmirse of Inter-connected 
Host of tbe nppnratua used In oonneo- 


lerformeel by eompc 
tunt men By watching their 
work they will be able to gnup 
the mcebanlem of tbe expert 
ment without being cepeble of 
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1» tiu «aiim ot MUM fipartaiMnU In wltUUr* 
umtnf* k tka Him Sohool at Hedtord. itaH, a taat 



plana of tlia axia of tha aphsm and a lintar omnactad 
to Uta nriler tndloataa tka poatUon of tha axU of tha 
apkara and tkeraby abowa tha dllfcranoa of apeed of 
tka two akafta 

■ aa aaf aMaaa aCMaUaaa Oy OaHol Wlf trte aadaoBBa 
Waaaa. 

Dakrix baa Invanted a mathod of measuring a ship a 
diatanea from a shore sutlon by uking advantage of 
tka dUtoranea between the vehMltlee of sound and eln* 
trh) waves A bell la set ringing and wireless elm trlr 
waves are generated simaltaneoiisly on the sbip Tlw 
aleotrle waves arilve almost Insuntaneoualy at ibe 
shore station and tbire set la motion a stop<loik 
Tbs distance of tbe ship can be lomputed fiom the 
number of seconds Indicated on the dial when th( 
sound ot the bell la flrat beard Fhe compulation Is 
facilitated by tha use ot a table In which It necessary 
allowance may be made for the fraction ot a second 
consnmml in the operation ot the leceivlng and clock 
itartlag apparatua in thia way the dlslanca ot the 


respeottvely eiinal 
to the ship a 
aaeertalned dla 
tanees from thoae 
etatlons The 
general Introduc 
tloo ot this sys 
tsm aould great 
ly Increase the 
poeslblllty of aid 
Ing ehips in dis- 
tress —Promm 


ACOIOnT 

PBXTUnX 

Attached to tbe 



sdctaftilsg striutloM of aevsMU satta to 
wklBk bad bean added kydroehtorla aold and 
aammlum dldpbltt waa ast away In a cloaat 
tor a taw daya Fraleiitlng vsrUoally from the 
tabs waa a smaU pleoe ot llUer pwer Whea 
tha tub# waa rsmorsd a peculiar ealash-ahaped 
hood of ammonium chloride crjrstala waa 
found rastlna on the paper 

riATiia wiis nu 

A can of gasoline can be handled as safely 
aa a can ot oil tor liquid gabollne does not ex 
plode It la the gasoline vapor that Is highly 
axploalve whan properly mixed with air Tba 
aoaompanylng llluatrmtiona show the aately 
with which burning gasoline msy be handled 
rig 1 abowa a man pouting burning gasoline 
from one ran Into another In Pig 2 he is 
blowing Into tbs spout ot a ran of gasoline to 
which a malch has been applied The little 
blue flame that ordinarily ploye around the 
mouth of tha can li transformed Into a bum 
Ing torch t tg 2 ihows a pool ot burning gaso¬ 
line on the floor and two gasoline cans aflama, 
but there Is no explosion 

■XAnrsns holm bt xuoniairr* 

One of the employeea ot a Chicago Arm deal¬ 
ing In perforated metal to be used In flour mills 
has devtoad a simple measuring defbe for « 
readily matching samples brought In by custom 
on A tapering needlo which is pushed Into 
one ot the perforations as far as It will go carries a 
brush that peases a series of electric contact plecee 
The latter ore connected to a set ot eolenoida and 
when the clroult Is closed by praee- 
ing a button one ot these eolenolds 
operatee to uncover a number Indl 
eating tbs eorrect alia ot tbe bole 

BOfmmiAL mxs muATox 

The well known British naval 
arbhitaot Sir John I Tbomyoroft maiiiijmill 

baa designed an Ingenious device 
tor use on twin screw torpedo boats 
to Indloato the ralative speeds ot 
the two propallar shafts A aphers Va 

la aupportad on and rotated by two 
ryllnders whose axes meat at a 
point below tha aphere Tha axis 
ot rotation ot the sphera varies Its 
poaltlim with the ralative apeed ot 
rotation of the oyllnders A roller engaging the 
•pbsre tends to find a position where it does not allds 
In other words the axis of tha roller moves Into tha 


t leading In MOTOXISTS AOOUXn FXimTDL 
the market 

plaie of Wood) il 1), s iffnik C inty Fn^land 
la a mlrrui which iiakis ll puaxibl toi aulo- 
moblllsta (inning from ilthii direction to look 
around the inmer and thua aculd coUlilons 
The Idea la being copnd qulle exu naively by 
other Pngllsh < wn^ 

fosMac* or raiorMeor riw 

By mixing a n nt rated solution of ihlnrlde 
of zinc wblcb must be of nt least dig Bd 
with highly heated /Ini oxide we obtain a maaa 
thai is admirable adapted foi the coating ot 


ness to marble and takes a high polish as re¬ 
gards Its behavior to exlerlor Influence It ex 
cels marl le alingelher In Its power of resist 
anil being unalfeiied bv the action ot eevers 
cold mnlsliire or even boiling water and 11 la 
also fairly Indifferent to the effeds ot very 
strong acids 

This cxcellsnL casting msas la best pro¬ 
duced by taking . parts ot xlni while which 
has been highly heated (calcined) and after 
tooling ki|t In airtight glass vessels until 
needed and mixing It with 1 part ot iblorlda 
of zinc solution of 65 deg Hd To effect tbe 
mixture we use a ponelain vessel In which 
we place flrat the /Ini oxide then pour In the 
chloride of sine aoluti lu and by atlrrlng with 
a flat spatula produce a unlfoim mixture In 
mixing great care must be taken (bat no air 
bubbles occur In tbe masa for these would 
give rise to tmperfec t or def live castIngs 1 he well 
stirred mixture Is allowed t> stand until It begins 
to become more fluid and it lx Ihen p< ured Into molds 
in which it la permitted to harden 
If the line oxide before using la 
-• I mixod with ground glaab ir with 
colors that cxcrcls un cbeml al cf 
^ ^ fm t n /In (xld 11- ngllbli i d man 

gains (brum gnen red lead) 
color d asilngs can be produced 

A iUXTlTOXI TELXPEOTO 

? The view btnwKhiPiioduccsl was 

I photographed at a dlslan « of a 

i mile with a sun yors level set up 


■XAiUXIffO Boua XT XIXOTXXOITT arc und the contlguiiia 1 arts 

(xpusuro of twenty setends 

nected by telegraph Ihe txatt position of the ship on made as the weather was cloudy It Is somewha 
the obart will be found at the Intenccllon of two cli prising that no trace of the cross wires ot the t It 
else drawn round tba autions as centers with radii appear on the picture 
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can ha obtained but not Its dlrecilon or exact i>osl 
It howexr tbe ahipa auditory and ebclrl alg 
are simultaneously received at two stations con 
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BUB-tRU smBonu TCI m wins RAni 

MATT. 

Tbfire wu a tima whan the owtracton of the 
United Btalaa aeaiued to be unable to live up to the 
exaL-thia r«'qulrpin*'nte of the (overnment for the con 
#l met Ion of toriKMlo boata and deetroyere. Thera la 
no 1IBSH of naval conetrurtton that calle for each high- 
claaa work an the bnllding and equipment of a de- 
Kirojer of 30 knoti epaed or more, and when our Ilrat 
deHtro>cr8 were built moat of the rontractora failed 
to gel tho conlrae-t epaed out of the boata 
These fallume however beloua lo the past and 
there la every rt>asun to believe tliat the later de- 
atroyera built for our navy are fully up to. If they do 
not ezraed ilie standard of the beat forelfn work, not 
even eareptlng the Brltleb 
Bvidence of this la afforded by the pbentmional 
speeds that have been realised lo the recent trials of 
the ‘Flosaer and the ‘Held,’ which made respootlvely 
30 41 and 31 B6 knoU aa the mean of a four hour trial 
the contract apeed tor which was only 28 knots and 
made their fastest miles reapei lively at a speed of 
33 67 and 34 65 knots 

The ‘Flusser’ and Keld' arc two of the live do- 
struyers bids for which were opened In Hoptember 
1907 and which were awarded us follows The "Flue- 
scr and Reid ’ to the Hath Iron Works, Ltd Bath 
Me tbe'BmIth' and Lamson In I he William Cramp 
A Bons Ship and Knglne Building Company, Phila¬ 
delphia Pa , and the “Preston to the New York Ship¬ 
building Company of Camden N J 

The hulls of the Kluaser" and Raid" were de- 


oontalnlhg 4,000 agnara (eat of o^tw OiOtMOi «Mm> 
ured on the ooMda of the tubsA th* tqbao wore 
curved and expanded Into the taha stoats, no paoklng 
being used The cirealatlag water la provided by 
scoops Into which ths aea water raihtM at great Tetoo* 
lly when the vsMel la under way, this method prov 
ing extremely sadefaetory Small drenlatlng pompa, 
however, were provided tor uae whan the Te«al la 
etui In the water, or In getting onder way Thera 
are the uanal air pnmpa, feed pumps lire and bUge 
pumps, and oil paupa, etc. and an evnpomtlng dla> 
lining npparntui was alio provided with these pnmpe. 
All lubrication la forced, two duplex oil pumps being 
provided, together with an oil cooler 

The bolinrs tour In number, of ths Normand return 
flame type, are placed In two water-tight c(nnpar^ 
mente, there being a amokepipa for each of the tour 
hollers The total grate eurface la 346 87, and the 
toUI heating surface Is 10177 square feet Normand 
feed water heaters were also provided for each llre- 
mom, and proved very efilrient In «ai h fleeroom are 
two hlowora, designed and built by lbs contractors and 
fitted with forced tnbrlcatloa These blowen give 
most excellent service, and have shown themeelvae 
capable of delivering air at 9 Inches pressure In neoea- 
aery volume Further than this, each fan, srltb Ita 
engine complete, weighs leas than 900 pot.ndi. 

The contract apecUled that the vesaels should be 
given atandardlsatlon trials of not lees than twenty 
runs over the mile, a four-hour fnllepeed trial, on 
shich the speed shown should average not laei than 
28 knots per hour, a twelve-hour trial at 24 knots and 


with gglwcto Ttowt* augiitototk. tout by 

Iron Works, Whtoh psrfbnaed very tot l i toii a ro i^, «k; 

vaenuiu «m mUntgltod on bott vWMlg, to 

speedy Of between Itob and 3*9 toehH. ^ 

Tto horse-power deVelotod (mastoiuto) par top to 
mgtoitiksry it the highest we know of, nkma^, m to 
the “Reid” and 44.7 on the “Ftatoer*' R 
noted the weight to machinery <03 tons) Ip a llUto 
every part oomlng under o ngnln a im* to tto Utoto 
SUtea Rurean to Bteato Rnflneerlag, namely, tba-toh 
cbtnsry complete, wMb toote, water In boiMa, kto 
deneere, filter tank and plpthg, floors, grattato, 
dera, handtaUa steam beat, nim-eeadhettag aorttog 
and laggitag; and evaporator! and dlstUlem. 



The current Issue of Amerlftan Homes end Qaideaa 
coatalne many Intaraatlng featurea. Mkv Ban Vbnea 
continues hie eerlee on notable bomea and desorlbas 
Villa al Mare, the country home to Oeone Use, Bki,, 
at Beverly Farms, Ma« John A, Oede eontrlbntea a 
very Interesting artlole on the beauty and eeoaoitty to 
stucco In the conatruetton of the oototry houee, or to 
the traneformatloD ot*the old honae, This artloto to 
lllualrated by photogrmpto showing the tranafonim- 
tion of an old farm house Into a habitable dwelHng 
One of the moat Interesting enbjecte In the laens to 
that prepared by Francln D NIohols on a group to 
modern houssa coating from 11,000 to $3,000 ThU 
artkiln la profusely Illustrated with photographs add 



signed uy ths Bureau of Construction and Rejialr and 

are of the fnllowlng dimensions 

Length between perpendiculars 389 feet 

Length over all 293 feet ]n>(, Inches 

Breadth molded at trial walurlino 25 feel ’144 Inibes 

Breadth molded extreme 26fi-«l 4ijlnchus 

Breadth extreme over guards 27 feel 

Irlal dlsplaccraent 700 tons 

Trial draft at this displacement 8 feel it Inch 

The i-vDlcBcl allusHuic foi machinery Is 266 tona a 
penalty bilng assesstd If Ibis weight le exceeded The 
machinery however with water and aparen carried 
on board weighed 23S tuns lui that tbe trial displace¬ 
ment was redu'Pd bv Ibis savlug of 27 tons leas a hull 
overweight of 4 Ioiih ur n iicl welgfft saved of 23 Ions 
The trial dlsplatpineiil 11nn fore was fixed at 677 tona 
but on all of ilie iilabt of these vessels they were 
slightly deeisr than thlb 

The mat hitters wsk designed by the Bath Iran 
Works and cousIsIh of IIm Parsons marine steam tur 
bines OB three sliafis tbe main high pressure being 
on the tenter slisri llu slnrbnard low prensure and 
I P cruising tiirbliveH togeilur with the starbtuird 
backing turbine hi lug on ilm starboard ahafl and 
ths port lowpressuri nuil hacking turbine and ths 
high prsasure cruising turbliu b, log on the port shaft 
Ths steam piping was so Arranged that any of these 
turbtosa would run lu the initial turbine All of 
tbess turbiBss are In one mmiHirtuisiit 

The two ooedsnaers wer, l.nili up of plnie each 


a twiulyfoiir trial at 16 knots, and that the water 
iwynsuiapUun per abaft borssiiower ahould not exceed 
25,3 pounds on the 16-knot trial 16 5 pound! on tbe 
34knot trial, and 15 5 pounds on tbe full-speed trial, 
all of these guarantees being met with a comfortable 
margin 

The following table gives the resulta of these trials 

Speed fastest uitle X3 67knoU 3165 knots 

Mean speed five high runs 32 67 knots 83 75 knots 

Maximum abaft horse-power 
developed 14 4i>n 15140 

Mean speed four hours 30 41 31 86 

Speed best 16 minutes four 
hour run 30 83 33 36 

Revolutions nocessary fOr 28 
knoU 706 700 

Revolutions malatalned tour 
hours HOt 846 

Shaft horseiiower four-hour 
trial average 11541 12,664 

I P C auxiliaries tour-honr 
trial avaroge 301 SID 

Total horse-power four-hour 
Mol avniags 11M43 12 374 

No limit was pbMNd upon air preseurs on tbs Stand 
ardliatlcgi trials. Tbs contract pmtlded, bowsvsr, 
that on averags to I faobas could nto be akimsMd on 
the tour-hour trials, aqd the 6 tmh aversgs wgg Asln 
mined but not extosdcd ot both tsaSsto 


plans and la particularly Intsrosting to the man of 
modest means who wishes to build a home of modem 
style St small cost. Ralph C Davison writes on con¬ 
crete ornaments for tho garden and bow to mAks 
them Kate Gresnleaf Locke's article descriptive to 
four Callfamla bungalows Is Intorestlng, while Frits 
Morris tulla about the American Shetland pony B 
lAKinanl Bastln presents an article on a farming as 
perlniunt by women Louisa Shelton daacrtbss tbs 
garden of Hamilton Uouss, and Robert Thompson teUa 
of the beauties of ‘ Pine Haven,” ths summer boms to 
Thomas B Von Bursn EMq, at Kiennebonkport, lUtns. 
Alice M Kellogg solves soms preblama In home f«i> 
nlihlngs, and Charles Downing Xmy tails about gar¬ 
den work around the home. 


• A French usoolatloa tor ths prdrsatloa to aoslte^ 
In Industrial woUc has offered fflOO In priasa for « 
crank or aafety devlae for hotstp, oranes, and AU finaii 
of lifting apparaluB, and Also top saplatlOa mnttoi 
which shall la tbs IlnV case, aotematlcaUr atop ^ha- 
dsaeeat of ths load, or In ths ssofmd sAss. Own* ilvt ' 
to gear ths driving sotlan whan net rsquind. tito 


tovaatlim rsmalna fhs prapsriy totha MoipAtltop, rite i 
must hlmsslt b* respoosIMe tor H» Am pntWOtlte 
patsBta tNawlngs oi competlHvs dtr^btss itelitd 
sent to tbs,saio4 to the Ateafiallaq ^ 

Finipss contnT las AsbUiMA du 'TVpriili, 
















Td th« Mltof ct UtM SotBiTntc AmiaAH 


1 ttB IttMiM to * MW« tor tha InfMnutlon oon 
totMd In nneMit IMU at mr Jaumal reUUT* to tb« 
Hndwtt^ltan oriotoMkin la New York, la whiob 
udar nc. 1 roa ttoa • eketch o( Jonathan Hulla’e 
ataaa tog or boat, wbleh jraa deaerlba aa being "ivro- 
pooed, ton aerver bnltt." With this eUtement I beg 
to dUtor, as It Is aolte ooatraiy to actual facta 
Too odsnlt that the ‘^Mmplete description' U “of 
a ptootleal staantbOot,” therefore ! uoatand that the 
piewniiig of a practleal steamboat aonslliutes Inrentor 
shif. It nothing "praoUcal’' existed prerlouslr This 
sesaii obIy fair orgonMat, hot I go further 1 am 
la the position to prore that the boat was aotnallr 
boUt, tron aa ofBelal document vis Jonathan Hulls's 
treatise, published In ITST, aa In ‘ ola It U mated 
"Whereas oar Trnsty * well Beloved Jonathan Hulla 
hath bp his petltloa bamblr represented unto Oar 
inest dearir betored Ooaaort the Queen Ouardtaa of 
the Xlngdom d& That be bath with much Isibaar 
and Stndp, and at Great Bxpense tmvented and routao 
a Maohine tor canrlng ships 4 Vessels out of or Into 
anp Harbour against wind 4 tide, 4o." And "the Fell- 
ttoaer bath mode oath that be la the Sola Inventor " 
etc., and be concludes his treatise by stating 
"There U nothing In It but what Is necesaarp to be 
naderstood bp those that desire to know the Nature of 
that Itotolne which I now offer to the World, and I 
hope that, through the blessing of God, It map prove 
■enicaabla to ntp Country “ 

Now to piove practloal results. 1 And In ''The His¬ 
tory of Progress In Great Britain," publlshad In 1HS9 
the following 

"Thus we arrive at the time when In 17U Jonathan 
Hulls' steam boat took a Balling Ship In tow, and 
amid the wonder, doubts and jeers of the spectators 
mads a great splash a loud noise and a blank smoke 
pet managed to heal the cumbrous hulk along and 
gave promise that the child, which had distinguished 
Itself bp such an unheard of feat would one dap be¬ 
come a giant of great strength " 

What farther or mote oonvinclog proof that the 
boat was actual Ip built and proved practically succces- 
fnl can be required T 

I would here mention that I have made a careful 
stodp of the cletm of the manp claimants from 1S43 to 
1807, a very leagthp pertod, and I phaltengs anpom to 
produce proof that will oontrovert Jonathan Hulls'i 
right to the honor of betng the Inventor of the steam 
boat In 1786 

Mp proofs consist Of, among many others 
L Jonathan Hulbi'S speclOcatlon No SSa (1788) old 
Law Series 

i Jonathan Hulls ■ treatise, written by himself 
(1787) Both situ In existence at the Brtltsb Mu¬ 
seum and Patent OIBce Library 
3 “History of Progress In Great Britain," published 
in 1868 Eltc. 

If you wish to pursue the subject further, I shall 
be pleased to submit many convincing proofs that the 
steamboat existed on this side, as also In America, 
long before the "Clermont,' which undoubtedly was 
not an Invention of Robert Fulton's but merely the 
outcome of the Inventive genius of one of Jonathan 
Uulls'a methods of steamboat propulsion 
I would be pleased to have a copy of your Hudson 
Fulton Issue If you have a spare one, as I find soma 
dUBeulty In proonring one bare and in return I will 
assist yon In reaching the actual Indisputable facta oa 
to who was tha "Inventor” of the steamboat 

J Huopta Holm 

Manor Park, Eaaex, England 


umnra novug. 

To tha Sldltor of tha fleiximnc AmaacAn 

In the number dated August 14th, 1909, you give a 
deacripUon of M Bt t>eduo's exparimenta for obtain 
tag plaat4lka forma. 

I believe I was tha lint, some thirty years ago, 
whad I showed these tonna to my frluid Blr Winiam 
Orookak, and explained to him how such experlmanta 
eon be oonduotad Any of your rsASen having at his 
dlapeoal soma aotutloa of silicate of potato or of soda 
and aome metolUo aalU cryetalltsed. sulphate of icon, of 
copper, of nickel, etc., con reproduce tlie experiments. 

By BlUng a glass twotolrds with a solutloa of one 


very top. and throwing some smaU pieces of tha mstol- 
Htf salt (whioii *1U fau to the bottom of the glaas) 
Into the aotatlota, ha win aea, la a short tims, planU 
grawfng In dlfferant torins, slsea, and oototn, oeeord 
biff to iha salt amplopeS: Tito edpper ona win give a 
Una, tils Iron a daiK graag, the niekal a MgM groan. 
And n Itoahtitnl ptat wa INI dMalnai with chlorlda of 


W varpto# the daagitp nf the g Uliato stotiton. dir 


ifectentHte AoMricaci 


3»S 


toaltorfd from the air bp a good covering of the glase, 
Iheae planU will keep asp length of Ume 
Faria, Franoe OEoaoxa Fodenikh. 


WR DO WANS IPkllM DBIAKT 

To the Ddltor of the Bcmirnric Amrxicxh 

The mainspring of a watch does not unwind at a 
uniform rate, but Intermittently It la subjsuted to s 
xuddsn jsrk at svetp tick—tour tlmea per second for 
mp BUgln watch This makes 34G60O times per day 
and over IM million tlmea per )ear This operating 
condition Is analogous to othera dlirussed In Kent's 
"Mechsnlcsl Pocket Book' under the heeds of Rela 
tlon of the Blsstlc Limit of Endurance under Re- 
jieatBd Btra s ses ‘ and Tteatatsnee of Metals to Re¬ 
peated Bhocks.’ 

Among other thinga it says "Another long known 
lesult of experience Is tha fact that rupture may he 
oansed by s sacceaelou of toorka Oi impacU none of 
which stone would be eulBeieut to cause IL Iron 
axles, tbs piston-rods of atesm hammers and other 
plaoae of malal subject to oontinuously repeated 
shocks, Invnrtsbly break after a certain length of aerv 
ice. They have ‘a Ilfs* which Is limited" Wtthlar 
found In testing tron by repeated etreascs (not Im 
pacts) that In one case 400,000 applUatlone of a alrma 
of BOO centners to the square Inch caused rupture 
while a similar bar remalnad aound after 48 000 000 
applications of a atreea of 300 centners to the square 
Inch (One centner=l)08 pounds) 

The mainspring of a watch Is not only under a con 
■Iderable tensile strees but also under a bending stress 
when suddenly releaaed, than immediately stopped by 
tha eaoapement mechanism It Is then probable that 
Itc molscular cohaelva power deterloratoe lo a manner 
similar to those quoted llEnsr Gktax. 

PIttsflald, Man 


A XABJO IRVAU 

To tha Editor of the SuxaTiriL Amebk an 

The appended magic square le remarkable aa cnii 
tatnlng the odd numbets In regular progreaalon with 
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In tho InKribed square So far aa I know II baa nut 
bean published" liefom Wiiii<i3 P TIotiv 

Los Anxelea Oal 


THE BSEAKIira OF UAf/l IPBIIIOI IK BTOEHS 

To the Editor of the Bcikktipic AatBirw 

Respectinx the breaking of main sprlnss now dis 
cussed In the BciEVTino AMKaiCAN it niaj h<> Inter 
estlng to note what an old Freni h wstchmahe, has to 
■sy regarding the rupture of aprlngs In atorm i The 
following Is a tranalBtion 

"The lnflueni« of storms on the bn aklne of sprlnfca 
Is certain, many watehmakere have observed It even 
ordinary rains may produce this effect I have niillred 
U personally In quite a regular manner In the months 
of April and Beptember which are generally rainy 
months, thirty per cent of the epringa which I change 
In the course of the year are destroyed In these 
months by the Influence of tha rain This barometric 
Influence acta mneb more on new springs than on 
those that have been working tor a conslderabk time 
and these months are a critical iwrlod for tmtlng their 
elasticity I have often been obllgud after a short 
time to replace s spring that had thus been changed 
In one case I wm obliged to renew the spring tbree 
tlmea In the lame day, though the springs had been 
carefully fitted" 

Many of the watchmtoers can cite laaee of sprlnga 
broken, not In a couple of pletwe, hut In ten or a dnxen 
fragmenU, os If they bad been divided by a saw Thua 
wo come Into the domain of clecfrlclty and watch 
makeiF may be supposed to notice the effect without 
determining the osdne 

The quality of steel employod in the manufacture of 
springs and tbs care devoted to tlielr tempering and 
annealing must be among the causes and It ta for the 
mskeru of springs to give us Information 

Cloaa ohsarvathm has led roe to believe that the 
contact of bsnslne or extreme oiling of tho springs 
In Btomy weather map Hot he completely foreign to 
their tandeney to Weak. 

mas, when 1 ohonga a spring during ihe critb-al 
psitod, I avoid pasotaff It even rapidly Into beuslue I 
olsatt It by tobbtoff with a piece of peg w>xid and a 
Mff tilghUp wet wttb frsto oitve oil I do not wipe it 


and put It In without oUlng as customary In ordinary 
seatber I endaavor to substlluUi a slight lubrication 
for the oiling 

This appears to mo to be advantageous but 1 roust 
acknowli^u that It is not an Infallible panacea It 
Is to bu hoped that other members of (he profession 
will give the reeults of their experience 
Brooklyn N Y Chcsikh A Bmashleb 

AR OFIIOAL PREgOKXlOX 

To the Editor of the BillNTirii Aukxkan 

In your Issue of Scpieinber 41 li lOOB page 156 heed 
Ing A New Speed Indicator for Marine Euglnes a 
device Is necessary to enable engineer to i orrectly and 
Intelligently Interpret signals from the pilot or cap¬ 
tain The camera device as described In a resent 
Issue used ou lubmarinee sben partly or wholly sub¬ 
merged would It sooma put the engineer In a posl 
tton which would eniSbIe him tc liiteriiret the signals 
by a visual mmprehenilon of the location 
Tho coat of Installing one of the ramerae on tha up¬ 
per deck en arranged aa lo give a clear front and rear 
view of the ship a situation with a reflection In the 
c.igtne room should be Inronelderable 
We must concede that there are times when tha 
(smera might be obacurad by fog or smoke eto. At 
that (Ime, If Rtrvliaablc lla utility might be greatest, 
but that la a (line when attention la tense and te 
hut a email proportion In the number of tlmea when 
It would be nrrmtlvoly snrvlcenble. Tha obaiurlty of 
the reflection ifiio farlo would be notice to the cngl 
near to proceed cautlonsly ami In laau of douht to 
ring for n repetition of slgnnls 
This letter le RUggnetnd by an experience I once bed 
I was Hojounilng In (he iiiiintry In die liaii to room 
Of a log hiiiiHc I lie protiK tlon from the elements wss 
a thin weather lawnlliig Aa the fleecy flake* beat 
through Ihe i rai ka and nail hole* and with the cut 
ting wind illwumrurled me I thought of a device 
whereby If I imild not entirely obstruct I lould at 
leant rediue the fon e of the wind Tlie mxt inoming 
I bought and (inked some white drilling on the up¬ 
rights about four Imhea from Ihe wiather boarding 
I was engaged In a perlliiim uiiupatlon and had bien 
warned not lo light my lamp without flrnt Inwerlug tho 
shade In order that some unsiruiiiilniis owl uinellng" 
pertlclpnnt might not mnki me Ihe target of a 0 46 
calllier Oil I negic-cicd In reraise the shade and re¬ 
entering niy room my ottenllon was arrested by a 
spot (if green on the drilling ('loae Investigation re¬ 
vealed In perfect nilnlstiire a rrproilui (Inn In part of 
the landscape outside lint reversud A small nail bole 
was the medium Though I have nevi r experlnieatod, 
1 conclude the effmt might be roprndured by tubes 
mirrors lenses cU so ns to effeetlvely show the sur¬ 
roundings of the ship In the engine room the engineer 
thus being partly In possession of the game Intorma 
lion as the pilot or captain liils aiiggoitlon I* given 
for what It may be worth lo yon 
Hniislon Tex (■ ()(' MiCMAvra 

[Tilts suRgeetlnii nnil tin exiKrlciiir from which II 
nrlglndtes are very Iiilereallng The pheiiomenun-de 
sirlbed Is that of the inmeru obsnira and lau be as 
well pmduceil with a pinhole fniiiim as with a letii 
hence the result from the hole In the roof A similar 
cffoit may he nbacrvcd if n sheet of jMciier be held a 
f(w feel away uu Ihe dark Hide of a door which Is op¬ 
posite the window of a mom a plilure of the window 
and the siine outside If llu Ilglil Is good apiiearlng 
Inverted on the paiwr There ire only two nbjei lions 
to the UBU of siiib apparutUB In n ships eugliie room 
one la that Ihe cnglnor la uuai cuatoined lo iihturving 
the effect upon the ship of the speed he Is getting out 
of his engines and the nllior Is that he has enough 
to do In regulating bis englnea to give (he speed de¬ 
sired by the pilot w Ithuul also having to gage and ile 
ildr upon the iicicasurv spend Also sin h ii iituicra 
lOUld hardly be arranged to look forw ird and aft sininl 
laneniisly wlthoiil coniplliutid piping wllli n mirror 
at each bond to avoid the Hhliis gear iiinl we should 
say II would not be desirable t -emovc the navigating 
reepi'uslhlllly from the bridge to the i nglno room In 
the I nee of the Hiiliinarlue It Is different thr navigator 
launoi be alsivi dei k when submerged so uses the perl 
scope but he Is el Ml reaponsibic for gaging the deslreil 
epoed nnd Inslnn ting the eogliicer—Ln I 



The (urrent SiTrctj'iiEM No 1765 opeus wlib an 
oinboralelv Illustrated and oxhauatlvc artb Ic on the 
recent Purls aoronautlc exhlbltlou Mr F W liar 
Isvrils artlile on Iron and steel and their rcliitiun to 
other Industries la concluded Au extract Is publislit-u 
of an InterestI ig report ou the advantagm of trcatlim 
the water In awlmiiiliig baths with cloitndvlb Hold 
The mechanicians and especially llio wnoainiaki rs of 
three or four c-enturles ago Inveulod ninny lng« nioin 
inothanlsms which have been forgotten '4onn of 
theio are described lu the turrent Siciiimcnt 1 be 
dome just eroited over the four gr<at culn of (be 
tlnthedml of Ht lohn the nivtiie Is co i iiglneeriiu 
feat of note, and la doacrlbod nnd Mlueirniid 




HOW BHixunr hauo foumT mt 


Qamikny haa lb> hlgbpal developed ayitom of forest 
manuseiDKnt ami i-unfM rvatlon It has nearly 15 mill 
Ion ncroe of fon'at of wblth 319 per cent belonga to 
the State 1 8 to tlin Crown 161 to coramunlttea, 46 6 
to private iiemonM 1 6 to vorporatlona and 21 to in 
glltutInnH anil aaaoi latlona. 

Por <nih (Itizcn there la a little more than three- 
nrthe of an afro of forest and though 61 cubic feet 
cf \ ood to the arre Is produced In a year wood Im 
pt/rte ha\> (xeeeded wood eximrts for more than forty 
years, and jnooooiiuo <ublc feet valued at $80,000,000 
or more than ono-slxtb of the borne conaamptlon, U 
tiui>ort<-d larh y>iar 

In forestry fb rmany has always led in aolentlfbi 
t horoiigtanens I be sclentlflc knowledge baa been ap¬ 
plied with the greatest tecbnlial success, and It has 
procured an Increasing foreat ontput together wlUi an 
enlargement of proAta It will be In¬ 
teresting at tbe outset to atate the 
Kuropean forestry tbeonr the basis on 
which Oermany snd other nations 
have I'ondmlod thnlr conservation 
work and idatUtlGa and summaries to 
(omc lalcr to show tbal there has been 
a profit In the practice of the theory 

In the cuHIvated forcats of Oermany 
I lie abseni'e of underbrush and de¬ 
layed logs and limbs the density of 
t le forest and the even disirlbiillun 
at the trees often planted In long 
itralght rows Iminixllataly arrest the 
alteiiUon Ont lan walk with eaao 
or drive anywhere among them ex 
eepl whore lbs hills are too steep or 
stony or whore the tross stand too 
dost ly together thla always being tbs 
case In young woods The trees are 
not permuted to reach the full limit 
of I heir life and then as the result of 
dmay to fall and remain rotting on (be 
are considered as wood capital, which adda Interest to 
Itself as long as the trees continue to grow, at flril 
alowly when the treee are suiall more rapidly when 
they are of medium sixe and more alowly again wheu 
they become large When tbe trees die tbe wood In 
tnrest ceases entirely and as they decay tbe capital 
Is reduced Tbe forester Icavss this wood capital as 
long aa the Inisrest continues aatlsfartory Then, 
when the growth declines It Is removed, the Coreater 
tsking the trunks and limbs and the peasants gather¬ 
ing up the brush and often digging up the aturapa, 
nithotigh these too are frequently taken care of by 
the forester and sold In the market to pay the coal 
of their removal la some tierman districts all the 
products are markutod In Mecklenburg a good layer 
of leaves aud muss sells for $16 au mre In Home 
sections a nominal sum Is < barged for brushwood lu 
lbs Sptwsart llavarla It has lung bwn 

the right of iieaaanta (o gather the for _ 

est litter without i barge Boroetlmes 
this pennlsslon applies to tho gather 
Ing of nnts which ars used os food for 
domcsllc animals 

The United Hiales has 164 00UOOn 
acres of land In the 166 nailonnl for 
osts besides 2 722 726 atros of State 
owned forests and 40 000 000 acres of 
woodland In the Philippines And the 
table below taken fntm cdHcial gov 
umment statistics In a United Status 
Forest Service bullvtln Is what our 
national forests return as a federal In 
vestment compared with the Saxon 
llgures 

In this statement the Amerhun may 
learn tbe difference between advanced 
Giimtiean forestry at almost its high 
esi prollt and the lesser profit Just be- 
gltinlng to accrue to I he United States 
as a result of Its endeavor to fostsr Its 
wood iiroduring mwmrccs Saxony ■ 
total area amounts to 6 780 Kngllsh square miles of 
which almost one half Is covered with private and gov 
emmoniHl furrst I he lant the State treasurer places 
as the highest reiuiui iiroducer after the State rail 
way and they oxdirt tho revenues from all other 
sources iBxnlUm InLlud.-d The Intsl quantify of lint 
her (tit In llioo Is I'stlmatcd at 1 231 472 cubic yarda 
(312r.0 4')7 iiibli rcit) reprceciitlng woods itaed for 
fuel and for all other puritoses To this must be 


ScimnUUd AsiiMrldftA 

prlaclpolly of 190,43$ euble ywfia ($44040$ oobio 
feet), raising the total quoaUty of Umber and bniali- 
wood ent and Krid to 1,4314$T Cable ynrda (SS491.40S 
(ubic feet) for which $a,S744*6 woa obtnlMd. Thla 
amonnt was Inersaasd by additional nrennea from the 
leasing of meadows, bnntlng prlvllegsa, and other 
rights to the total at $3,403,616 Ooductlng from the 
total flgnres the cost of forest culUvatlon, with salaries 
and wogM of the entire eervice Included, nmountlng 
to $1 367 680 the net prollt of $1,130,036 wns added to 
the treasury In 1900. There la nothing nnuanal in 
thla result oe the ten preceding years show equally 
high flgureo, a few slightly exceeding the 1000 reve¬ 
nues, end others belag lower la n very alight degree. 

More and more oeenslomed to weighing qnesUona, 
whether national or Individual, In dollars and cents, 
there Is eontalned few the American public in the ebove 
oflclal statement the most potent argument tor In 
creased conservation iff fMreet loads. Byatemntio stato 



country felt the pinch of e wood shortage, but there 
were also uontrlbotory causes such as the effect upon 
egrliulture and stream Aow du# chiefly to erosion 
lost across the bordsr, France denuded of Its forests 
was having trouble with Its mountain torrents and 
Ihs Oermana opened tboir oyee to the dangers of floods 
In tbslr own loads. Protective forests wers provided 
for by Bavaria In 18$8, by Prunts la 1876 and by 
Wflrttemberg in ii79 Now all of the Oerman states 
practise forestry with success 
In Pmnsla the forests cover nearly 7000000 scree, 
and methods of management adopted call tor a sus¬ 
tained yield In consequence, tbe prodiirtlvlly has 
been multiplied threefold In seventy Are years In 
1830 the yield wns 20 mblc feet an acre in 1866 24 
I able feet. In 1890 63 cubic feet, la 1904, 66 cubic feet 
Saxony baa 430 000 scree of State forests, and its 



ffonnt trofi nomr l»i«ho TUMofog WgU, Bosn^aOt. 

HOW fiXBKAHT HAKSI roUSTHT PAT 

yield rose $6 per cent between 1820 and 1904 It la 
now 98 cubic feet an acre These Increases are not 
limited to Oermany, since other Buropeon nations 
notably Italy and Swltseriond are now reaping large 
revenuea from their Umber lands 
Where Bason forests ore yielding 8$ 30 on acre, thoee 
at Wflrttemberg yield a net annual revenue of 8* 
and those of several smaller administrations exceed 
this' There are also A large number of private for 
eats managed with great tocreos whose revenuai equal 
or exceed 86 an acre Por 16 600900 at rue of etotc, 
municipal and private forests Included In a ronvasa, 

II was found that the avenge net annual revenue an 
acre—from good bod, and Indifferent land—was $2 40 
The forests are managed largely In cconpartmanta. 
eooh of which, wh«i the mature trees are consldwed 
ready tor removal, to cut clean and ptaated with n 
new crop. Bocsetlmea the oomportmeats ore kwoted 
go that tho cMttng proMeda regnlAriy la am direction 


an A protsetton ohotnit the prmUlA* Wtods. W1^: 
latervoto of perhalm ton ^eon. Jn which s^m Urn 
set shows dtotlBcUy tan or twshrs ‘%ss tdaaaMr'* 
arranged la a s eries of p r o gr eaolve heli^im If n tan- 
porunent Is harvested and reetodted eoeb year, thr 
number of age oloosaa win of eouree equal the age to 
which the trees are allowed to grow "OntUdg otonn" 
la moot commonly In use In pine and iprace forsotg 
of Oermany These trees ore mostly started In bni^ 
■erlss where the eoeds are sown. In two yecni they 
are tranaplonted when six Incbaa high. They grew to 
two or three years more to be twelve or Bfteen tauboi 
toll, and then they are moved again to denuded field! 
and replanted about four feet apart, so that to a short 
time they wUl begin to crowd each other This oon- 
dltlon compete the treee to grow tsD and slender and 
to shed their lower branebee. thereby permltUng a 
growth of timber free of krnite. The treee ore rnmiht 
pleated In straight rows, and la about twenty yedrs 
a thlnnUig Is neessoory In tprjie* 

- foresU oomeUiMa mors than half at 

tbs treee nn removed at the 
thhiBing." Thaos ore eoto Mr j|p» 
wood poles, sad varioue other uann 
The fuel wood, laid at the raodiMe, 
brings about $2.26 a oord Bnbaeqnant 
thinnings are necsesery about every 
ten or (Ifteen yean Bulldtog ma¬ 
terial laid It the rbodslde briogi nine 
cents a cubic foot, good sprnoe fuel 
wood $3 a cord On the poor oondy 
■oil ot Mecklenburg a thinning in 
Scotch pine when tbe trees are twenty 
yearn old yields only about fl on 
acre, when forty, $6, when sixty, |10, 
when one hundred, $30 In the Bln 
Mountains, Saxony, thtnningx when 
twenty yeare old bring $4, when forty, 
$16, when sixty, $80 
Bvery prodnit ot the foreets of Qe^ 
many end eoutbern Uurope finds randy 
utlllialion This Is due to the good market, popula¬ 
tion, low wages, and good roode The effect ot the 
market le everywhere apparent In tbe great economy 
ot wood In boiela beat Is a luxury (or which guests 
often pay an extra charge Village and forest bousea 
are seldom constructed of wood WnlUi of plaster or 
cement are the rule Floors ore mode of stone to 
many cases and tiles and Iron take tbs place of shin 
gles Wooden fencM board sidewalks, and block pgvw 
tuente are uniMHnmon - 

Tet tbe forests which cover one-fourth of the nren, 
fall far short ot the requirement Oermany Imports 
more then gno 000,000 cnhlc feet of timber paying the 
duty of 28 cents for every 210 pounds ot rough Um¬ 
ber or logs and 8116 for every 810 pounds, or one 
cubic meter (36 3 cubic feet) of dressed timber Oer- 
niany s own production ot Umber amounts to more 
than 600 000 000 cubic feet If Oermany were to sup¬ 
ply the deficiency from Its own soil 
It wonid need on additional 80,000,000 
acres The percentage ot Mrestry soil 
would be tDcreoaed from 10 to 40 per 
cent of Its area It la doubtful If 
there are more than 2,600,000 acres for 
thU purpose If every available spot 
were utilised and all the waste lands 
that are not well adopted for ogrlonl- 
tura were planted In pine, ipruoe, fir 
and other treoa It wonid require Ofty 
years for them to be ready f<w mar¬ 
ket aud thmi the supply would not 
equal the demand Only BavarU and 
Wflrttemberg have a surplusage of 
home timber 

It Is the cuetom to buy IndlTtdnal 
treee rather than foreets. There is ■ 
market unit of volums by which tim¬ 
ber Is geuerslly purchased, called the 
“festtneter ” It Is a cubic meter <86.8 
cuMo feet) and U aqulvalOnt to 1.44 
markete, or 18-lneh sundarde, or about 
288 feet board mearare. In Amerlcm 
large and email logs are sealed end sold together to 
Oermany when the treee are felled, each one Is 
luarkod with a number stamiied In the butt They 
are then Bold by number In flve or six "**t*"rT aceord- 
Ing to slxe 

RecMtly In the Hnitx 822 66 a tholuuuid feet, board 
iheasure, was offered for spruce tree trunks containing 
more than 300 feet $18 60 for tranks containing from 
160 to 800 feet and for smaller sixes about $1$ The 
live market for wood appears also In the number of 
roeUI railroad ties, being used In one-flfth of the en¬ 
tire mileage The nee of wooden Uee In recent yean 
has been greatly encouraged however by the dlseov 
ety of methods of Impregnellng wood with slioh pre- 
servtUves ■■ rreomito. chloride of sliie. or ntohgto ot 


ofatoDs, IaM with towh otpoBna okA 


' ngynMeudmcU. 
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’ja^omwind. in BtJtMr it>Mt |in,000 oo tU^ M mbU u mm if expndMl, tud thtt nuMt of the to but little loee from llrea. In Suony thto to nrety 
eet roeda. nhd torger euiM hnve bean expMided ilnoe area to located In the inned Alpa and Oarpathlana. mere than |300 a year, WarUemberi, abont $«IUI, and 
by emral Btatea In the Oennan federation. The where admlnlatratlon and lontni are coatlj The the Duchy of Baden with 240,000 acrea had only M 

roada at Oeitddaau, la the Behwattwald, are eepeclally toreat department wae etarted In 1872, and reorgan* acres burned in nine years Fires are started mostly 

flne for forest n^iiieg . laed In 1904 Into three^dapartmenta—administration by careless smokers atad workmen Locomotives cause 

Oermany's sawmills are nsnally small Host of proper reforestratlon and the correction of torrents about ten per cent In many places along the forested 

them would not out more than U.OOO feet, board meas- and forest protection Forestry Is suroeesfully prae- side of a railroad track there la a ditih about eight 

urn. In a day of ten boun Almost any talr^toed tlsed on to per cent of all tbs State foresU, and on feet wide whit h is kept free of vegetation Frequently 

American sawmill outs 100,000 feet a day But the 82 per cent of the private forests The most ccmsplcu a strip of forest about u rod wide, running parallel 

email mill of Germany to permanent, being supported ons fruit of the State forestry Is the restoration of the with the railroad Is preiwred In the following man- 

by perpetual crops of Umber hauled to it by wagon or “Karst,” a stretch of barren lands In the hilly roun ntr A path along the idgi of the woods Is spadod 

shot down streams. While some railroads carry logs, try of Istrla, of Trieste, Dalmatia. Montenegro and about four feel wide In thi torcet about a rod from 

and rafts are still floated down the Rhine, E3be, and neighboring territory altmg the Adriatic Sea. It com- this and running parsllol with it, a second imth is 

Other livers, tbs method of hauling to very largely prises 600,000 seres. Thto work has been carried on made. Cross paths are made at Intervals of about a 



A good seed jtmr for Rorway spraes near Prtee ■famank’S Ihnst at rrisdrtehvA, Satth Oltr fhieat of embow, Mecfctoalmrtt, 

Ktoenbach, Tbflringea VaM. Prawla. Hie tonst Germany. 




Uanlinc Umber In the SehwnnwnUi Ctoraldmn, naar Baden-Baden. 


Boyil ferastry lnitttat% TsUombrosa, Italy. Hursery la Os baekfroud. 



Preyarinf gronnd for a tbrest plantation In the Hpessart, Rortbeni Bavaria. 
HOW oniun haxbs roBUTkT pat 


by wagon or by the old fashioned American "oarry 
tog” Along the Sins River In the Black Forest are 
located soma of the largest mlHs, and to these the 
Stock cones mostly on the rsllrond In tong Isrgo logs, 
mooh of It being brought from Wflrttemberg and Swa¬ 
bia. For each load of logs two cars sre necessary 
In Austria there are 84,000 000 acres of forest, of 
which T per cent belongs to the state. Private own 
era bold 08 per cent. Aa Austria has been indepond 
ant of the German Federation only since 1868. Its for¬ 
estry system. In ths main, has tollowsd Oarman Ilnsa 
Private foriatry to sneonragsd by a system of taxation 
which raltovas fonsta In whtob forestry to practlasd 
The total aef annaal atate foraat revsane to $6,000. 
000 Ths net yskrly ravanns of $1 ceate an acre to 
, oottvaraUvaly tow, dua. mainly bo (ha teois that only 


by the Forest ProtscUvs Borvlce which wss Brat 
created tor Tyrol In 1860 

In Hungary there are 21000 000 acres of forest of 
which the State owns 18 per tent corporations 20 
other Instltnttons T 6, and private is rsons 60 6 From 
ten to twelve million dollsre worth of wood to an 
nually exported, and the State furusts ybld $800 000 
revenue Austria exports 1670 000 tons of wood the 
greater part of It going to Germany About half of 
all the Hungarian forests Is under working plans by 
which tbs annual out of 1000 000 ooo cubic feet to 
regulated Forest planting to encouraged by the State 
nuraeriea, at which 10.000 000 seedlings are raised 
each year for free dtatriboilon and by bounUee paid 
for forest plantations on private waste toads 
Stowe dead timber is not left In any toraata. thers 


rod ihese paths are free of vegttstlim and lli« 
gntund in Iht. alt ip Is raked of leavi>a and twigs 
In l.ermany forestry Is u wellcstabllshtd iirof.s 
Sion for whkh tliL candidates must preiwn tin in 
sjjvrs thnmughl) They must learn the stieii,. In n 
forestry sthoni whtn tin cuiinsi of sliidt rMiiiiri*s 
much hard labor After graduation lhc^ must nrac 
tlae the s« lent e iiudcr masters for several yearn 1 h< sc 
masters are iisiinllv oIBcors having diargi of inngis 
A candidate lakes llral a position called In (.cntiHny 
'•Foratnferindcr at a salary of ahniil 1 .ion marks 
($286) In two or three years he Is adtained to thst 
of koretaascsBor at lOnn marks ifTHi With sue 
ceaaful service he may then be prunioted to the istsl 
tton of ■ Oberfflrator with a salary of -I .no marks 
($1,071) and a dwelling aapeolally sul'cd to hla nouds 




























3*8 


SclMitiftc AniifiriMA' 


HB principal Mtronoutcal news 
of the pMt month ha* been tho 
flndinc of HaUejr*i comet, whiub 
waa announced by I'rot Wolf of 
Heldelbarc who sucttKMliiU In 
photocraphlna It on September 
lltb. Paint ImasM of the 
comet were later found on pho- 
tofrapha taken at Orcenwich 
two da>« before whli h were 
giTen relatively abort expomim to avoid the danger of 
togging by mnoullght If the moon had been out of 
the way tlio comet might have been obeerved a week 
or two < arller 

It IH Btlll an extremely faint objert a mere nebii 
louH disk wllh no trace of a tall vlalble only In very 
large teleaeopea and will remain faint until next 
Bprlng , 

At the time of dierovery It wan mure than 300 
million inll(>s from both the earth and the aun It la 
now appniai liliig them and moving alowly weatward 
lu the heavena on the boundary of Taurua and Orion 
on December lat It will be In oppnaltlon but will be 
too faint for aniall leleamii'Oa (about the 13th magni 
tilde) It will continue tu 
approach the earth until 
Del ember Wh when Ita 
diatance from iia will be 


ViiiKBCB on the far aide of 
.he HUU about March 24th 
ICO million mllcH from ua 
'Mien It advBiiMH lo meet 
the earth iwaaiai between 
ua and the aim about 
May ITIh and a few daya 


tavorabla, appaar ta ha«a bean hardly aa good a* 
thoaa oit MotiBt WhMnajr. Whgt Is th# tuM of tha 
diacrepancy It Is too oariy to aay, tmt It la Jnat by tho 
Invaatlgatlon of itwh dlSaronoao that tha art of ob- 
aervathm U perteetod, and It la Bot nnraaoonable to 
bopo that the study of thU caao may toad ua, not only 
to more deflnlte conclnalona oonoemlog tbo atmoa 
pbere of Mara, bnt to atlll better methods of Investi¬ 
gating the problem In future 

THE UEAtEHS 

Turning to our map of the sky, we find Cassiopeia 
aluinst overhead Tbs live brightest stars of this con 
ateilatlon, forming a gnmp which looks llks s badly 
dilapidated letter W, can be ImaMdlately Identifled 

With tha aid of the fainter gtar «. we can see a 
nwemblance to a rather leea dilapidated chair, with 
Ita feet away from the pole, but the cottventloBal ilg 
lire of the Lady In the Chair" to turned Just the other 
way, with feat toward the pole, and our loltlal lltna- 
tratlon to one more example of the large ehare of the 
Imagination in forming the conitellatlon flgurea 

Several Individual atan deserve notice The line 
through the Fble star and p Casaiopste points almost 
exsitly toward tha vernal squlnoi It may tberafore 
be used as an Indicator to estimate the sidereal time 
—remembeiing that It la above the Pols at aldaroal 


able In Hit early evening 
and In all prohabllliy an 
iDiprnaalvi ulijml III a 
few daya iiiuru It will duu 
ble liH dlalaiuc rmra ua 
and later It will gradually 
dlmlnlah In apiiarent sixe 
and bright news Mil It 
fadm from view, Ihuugh ll 
should be telescoplivilly 


II la not iiaual that the 
molliiii of a rimii I i an be 
Ml uinirality foretold 




lion alone for thei 
Intervals Uiit tin 
In to modify Itu mi 


would return at exactly equal 
iiluu Ilf all Ibe planets cornea 
and may alUr Ha iierlud by 
he aitiial laliulailou of a re- 


NIQHT SKYi OCTOBKR AND NOVBMBKR 

I niHiii to tbe left at 6 h below at 12 b, and to the tei 

II right at 18 h With a Ilttlo prattles ll la powlble lo 

■a read the aldereal Ume from this celestial bow baod A 


ratuB tdtts wmtNi ^ 

tlQtt,ThnnwttB^b|BthgSda(.dM0i4M«y«ii|. ' 
OiailBl too la tha hoAsoa, god patim N \ 

m tho aerthNit Ftmm. A hdnw sedd. g«« ft f t il t 
extend upward from this to thO ksUUh, gadYsyoBd A. 

The seuthsm eoastsOatlotas are taowvlowma, 

Mara and Batura, tbs flrat dear the meridian and to¬ 
other east of urn, add luster to tbs othsrwlss saosait 
ngloiL The vsrUbIs star Kira (s OaU) is fuiw near, 
maximum. It may easily be found with the nld of 

ThTtwo bright atara below and to tht west of Bob' 
urn and Kara are o Cstl and romalhant, which on 
muoh mors nearly squal In hrightnaan than the mOP 
would Indicate, 

Another group of bright stars Itoa In tha wsst^ 
Dsneb, In Oygnua, la hlgfaaat up AKalr la on tho 
and Vega, ths brlghtcat of tha three, below the flnL 

Tbe Orsat Bear la low on the northern horlsco. 
almost out of sight. Draco and Um Minor are Shoss, 
and Oepheua higher stlU, close to Caaalapsls. 

TSI FltAFRI 

Metoury to morning star throughout Novambat. Hs 
la boat Thribls at tbs lint of ths mmUi, when be ftaes- 
about 6 16 A. M By tbe middle of the month hO has 
drawn nearer to tha gun, and rlssa about 6 outlook, 
-and soon after this ho be- 
oomaa nnohssrvabls with 
out a tetasoops, with 
which he Is best seen In 
broad daylight 
VanuB to eveaLlng star,, a 
tong way from tbe sun, 
hnt very far south, so that 
she sets before 7 30 P M. 

Man, though past oppo- 
altioo and receding front 
ua, U aplendldly oonsplcn- 
ous In tha evening eky, 
coming to tbe merMlan 
about 9 P K at the begin 
nlng of the month, and 
7 30 at lU cloae. 

Jupiter la morning star 
In Virgo and rtaea at 
about 3 A. M in the mM 
die of tbe month Batum 
la In Pltcoa about an hour 
aaat of Man, and la on tbe 
meridian at 9 30 F K on 
tbe IStb 

Dranua la evening star 
In Baglttarlua. aetting too 
early to be well observ 
able On the 23rd he la In 
conjonctlon with Veaua, 
being i% deg north of the 
latter 

Neptune la In Qemlnl, 
and comes to the meridian 
about 4 A. M. daring the 
middle of ths month 


37th, during the toUl 
oollpss of that date 
This lunar eellpae la 
vlslbto throuidiout North 
America and the ndjnmt 


wllhln about fifteen Ininutes. Then, by recalling that shadow 


venlsnt time for the aaia- 
rar. In the small hours of tha mondng 
The moon enure the earth’a penumbra at 1 11 
L M easum aUndard time and Unit reaches the full 


iHk sgr««s with the mean solar tlouk on 
lor ihervabonl) and gains at tbe rate 
a moath one can pass to ordinary solar 


n It. and doea not begin to emerge Ulf 4iS7 This 
a an unusually long duration, due to the fSot that the 
noon goes almost oentralljr through tha aarthe 


-This to the simplest way to toll the time by shadow which Itself la larger than usual, aa the n 


lun(cl) bi> priMiil Huy huic bceu nn less siiit-esafiil 
In unraMllnii ilu pimi liiuiiin of this remarkable nieni 
lur of imr h)hIiiii I>iiI Mu slorj of Hint >"ii"l "all 
fill next inooMi 

Next aniiing Mu. . vhikh of Mi« month from our aland 
iniinf must he miniloiied the obBervall.inB of Prof 
Campbell on Mount \Milin. \ fallfornla Thom, show 
no periepMbIr dlirnr. n.. betw.-on the Intensity of the 
absorption bande dn. i.. «ator vapor In tho uxlr. mo 
red end of the spixirs of Mare and of tho moon It 
follows that the aniounl of water vapor In tbe atinoe 
phere of Mare muBi lu small eonipared .von with that 
In the rareded and lemaihablv drr air nhove the 
mnuDtalu at (Iiv lime ..f .ilu<ervaMon 

Prof l/owella ubscrvatlun'. which IndUut.d a per 
cepllbte aniounl of wat.i .aimr In the Martian nliiius- 
phsre, wore made under oondtllunx whlih ihoiigh very 


ft (anslopelw la also notable aa a fairly near neigh 
hor of ours bavliig i parallax of abont 010 sec, corre- 
siKindIng to a distance about two million timei that 
of tbe aun or 31 light years. Two other naked'eyo 
atara near by are nearer One of them p to marked 
on the map between a and y This Is a well known 
binary with a period of over 200 years and a parallax 
of 019 sec corresponding to a distance of 17 light 
yi«ra 

The other, a Caaslopetai, to the southern and falnUr 
of a pair of atara which lie near the other comer of 
(he parallelogram whose vertloee are e, 7 and I Its 
parallax la about 011 sec and Its dlstanoe 80 light 
vaara It to noUUe Isr iu gtxiat proper motion 3 7 
sec PM- year which normaginids lo aa aotudl vrioofty 
In siwi« of 100 mitoa par aeeond 

The familiar Winter eeutsUgtlona nre hsiKnlnB tp 


At 6 39 the moon flnaUy leaves tbe shadow, and. 
exactly an hoar later aha gets clear of i&e ponumbn, 
and tbe eellpae la over 

Ths moon Is nesrott to m on the ieth, sad tarthsst 
iff ou ths 9th She to In canjancthm with Moptuns 
on lbs tnd, Jupiter on the 9th, Mercury on ths lltht 
Venus on ths 16tb. Uranus on tha I7tb, Mnis on Ihs 
32nd, Bstnm on the B8rd and Nsptnns once mors on 
the 30tb 

Princeton Unlverslly Observatory 

Carbon Safety Ink-This tnk to really no vtots ttgn 
a tort of India Ink kept In solution ft may hs in«4s 
by rrtbing down le parU of tanuMaok. 18 

gtftm 8 psiu of oxalto acid, and iiBtoir, llik-. 

lag at «»t hut utus Wdiar add ofdgr 

maladsk aBsr ths mtkmm >*« , to 
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t* )plotitnd b) tb* •c^fffffiMring enmrlng U a plantar 
pfOVUtd with a MWl box, In nrUch thoro aro no 
■pctan to IbMitMiM obookod or lammoil Dr w«l or duft 
tha ■MMtntrttniting meohanUm hi adaptablo for noodf 
ot dUCmet ilMB, and mar aim bo adjuatod to plant 
awda M froatnr or ahorter dlotancoo apart Tha aaoda 
lakTO tha box no oloae‘'(b the ground that tharo la no 
dangar ot thalr bacottlng aeaittared. Tha frame ot tbe 
maeUlna b anpported on a traoUon wheel A, which, 
thrMgjh tha madlum ot aoltabla gearing, operatea a 
bam gaar a, aOxed to a vertical abaft wblob runa 
through tha aead box 0 Seenred to the forward part 
ot tha aead box b a ahara D, whlqh plowa a furrow 
in advanee of tha aaad box, whlla a pair of hoaa if, 
oonvarglng rtarwardlr, aerve to cover the aeed with 
tha earth plowed up ^ the ahare. A dbk f b aeotiwd 
to tha abaft which mna through tha aeed box and b 
adapted to rotate In contact with the bottom plate of 
tbe aaed box. The dbk la provided with a aarlea of 
perlbratlona, adapted to be bronght aucceaalvelr into 
eagagameot with an aperture 0 In tbe bottom of the 
aead box. ▲ ontnift B beam agalnat the dbk F Imme- 
dlataly above tbe aperture 0 A rod attached to the 
cutoff H extanda through the top of tha aeed box, and 
la normally preaaed downward by moani of a aprtng J 
Aa the dbk F revolvea. It carriea one aeed at a time 
to tha opening G, through which tho aeed falb Into 



A1 mPBOTXD KAMTIS. 


tbe furrow The maohlna b aupplled with dlek* hav 
Ing perforatlona of different alien, anltable for aeeda 
of vartona alaea, dnd the Intervale between tho per- 
foratlcna va?y In the different diaka to provide the 
propw apaning of tha aeeda planted If dealrad two 
or more aaed boxna may be connected to the traction 
wheel, 10 that a aumhar of rowe may be planted at 
the aame time. The Inventor of tbb planter b Hr 
Auguat Brlnkoeter, Floreavllb Texaa. 


A patent haa recently been baited dlacloalng a new 
form of alelgb-ninner ettaohment for baby cerrUgee, 
whieb may readily be applied to an ordinary gcxart 
or baby-carriage or a cblld’a wagon, to permit ot ualng 
U over anow-covered walks Tho accompanying en 
gratthg indicates the form ot tl^a atUcbmeot The 
runnera, which are made of T Iran, conebt of a borl 
mmtal uppar and lower member, wHh ih« ende ot tbe 
lower member carved upward and braced by means 
a plataa c Tha axles of tbe carriage are made faet 
In a pair of saddles mounted on each manor The 
form of tho aaddb b ihown to better advantage In the 
croaNWCtloiitf view, Tig f It conabb of a yoke A, 
wlilHi fitg over the horlxoatal portion of the Tiron, 
and It b made last by maana of a bolt £ on the under 
aUA A pair of btdU A with nat heada £ mating on 
fop oTtta runlnar prided upward through the yoke to 
reeafve a strap F which b cbmped down on the axle 
hf l—na Of a pale ot thuuA ants. When it b de- 
Fim to dthUh tho Ttaser to a folding gtMwrt a 
idom b prafeinbly flttod ovw the axb and tbb eleeve 
b etampad hatwoan t&o strap and tha yoke rig 1 


;wd> frlwab fjf iM ffs r dbmet i r a than jha yoat anae It 
tho roar onwaphathaftfWaid 


and «d tha runaan ourvad, bacauaa thb eaahlss om 
to IHt tha igrward aod of tha baby carrlagt when 
monatlag a cut, or whaa it ta desired to make a 
sharp tun. It abo permits of lowering the carriage 
from a step or the curb The runnem may bo quickly 
applied or removed by merely turning the thumb nuts. 




■uus-mrffn ATTAOKHxn »» am oaBuiau. 

and they ore applicable to any type of go-cart, owing 
to tbo fact that the saddles may be adjusted along 
the upper member ot the runner, and made fast at 
tha dealrad point by tightening the bolt B The la 
ventor of thb attachment for baby carriages la Fred 
srleli C Xengeter, >656 Pitkin Avenue Brooklyn N Y 


oojumB moTjoii aas av uliitch. 

The principal advantage of a frktiun clutch b that 
It permits the ahaft under load to be bronght grad 
ually np to tha speed of the power ebaft, thus cllml 
natlng tbe shock of starting However tbe friction 
eurfacae aro liable to wear out rendering the rlulch 
ueelwM In a abort time Bxcopt for starting and stop¬ 
ping the jaw clutch Is bettor berauee It provldra a 
positive engagement of one shaft wlib the other Tbe 
accompanying engraving Uluatrates a < lurch In whirh 
it b aimed to combine the advaningsH of both forma 
The power shaft b Indlraled at A and the load shaft 
at B Mounted on the shaft 4 Is a hub C formed with 
a flange to which tbe dbk D b bqUed projecting 
through 4 central aperture la the disk I> is an annu 
lar jaw 15 The diek D at He periphery b formed 
with an annular flange whhb luraevs part of Ihe 
clutch nierhonlstn A ring P Is fitted within thin 
flange and keyed lo It The ring has openings at 
suitable imlnte to retclvo wooden bhs'ks <f which pro¬ 
trude from tbe opposite faces of tli« ring Keyed to 
tbe shaft B la a incmtmr II on whlih Is llttcd a sleeve 
I formed with a flsnge at Its Inner end A Heiles of 
hulta J are fitted between this flange and a ring at 
lbs oppoelle end ot the sleeve. A ring K b roounlcd 
lo elide on tbe sleeve t end the hulu J pass there¬ 
through while coll springs on the bolts J bear against 
the ring IT lending to press the latter outward The 
flange of nleeve I and ring K have annular bearing 
aurfaces adapted to engage the blacks a at opposite 
sides They are pn-ssed Into engagement by means 
of Isvers b fulernmod to the ring at tbe end of the 
sleeve /, and links tf are tilled between tho levers b 
and the ring K The levers b are eonnerted by links 
lo a sliding collar A operated by a lever O fltled with 



co H£i£i£ nmm m jaw olvtoe. 

a apllt oolbr In the usual manner The collar V 
Blides en a sleeve P, which at lie Inner end Is pro¬ 
vided with jaws H These Jaws are adapted to sUds 
Id reossaee at appoelts sidee of the member IT and the 
jaw B In operatlog when It Is deelred lo separate 
the Jaws the lever 0 b opereied to draw tbe colbr 
V Wck 00 the sleeve P This serves to press iho 
flange Z and ring ff against the frIuUoa blocks (I, Urns 


toklag the load off tho jaws, and when the collar B 
cornea Into contaLt with tbo flange £ at the end of tbe 
sleeve P, the Jaww A are withdrawn from engagement 
with the clutch member A, after which the friothm 
surfaces are released owing to the toggle action ot tbe 
llnki eonnectlng to the collar A When throwing the 
clutch Into engagemenl the rovene takes place The 
friction surtacee are first thrown Into runlait before 
the jaws B move Into engsguroint with the reiwssea 
In the clutch member f’ It will be understood that 
Ihi frictional engagemtnl Is only momentary serving 
In bring the load shaft apinoxiniaiely up to siieed and 
thus obviating the shisk of starting and tbe danger 
of breaking the clutch jaws The Inventor of chle 
combined friction and Jaw clutch Is Mr Charley Slew- 
art Hook 79 Vltturln Htriwt, Toronto Ontario Caaoda 

A mrXOTgD FOIX OF LOCK ROT 

Of the many kinds of Inch nuts which have been, 
or are at present rnaniirattnn-d few have tlin ilm 
pUcIty and auroty of the om utenlly patented by 
Ur Willlani Jarobua, and soon to bo placed on the 
market The accompanying engraving ahowa al a 
glance the extremr aimplli ity of this Invontion, which 
lonsleU In cutting from an ordinary nut a small 
wedge-shaped neitluu that when It la put back In 
place and the mil Is screwed up Jams tightly against 
the thread as simiii as an clfort la made to nnscrew It 
Wlien It Is deslreil lo reuiiive the nut the WMlge ran 
ho released by a pin or plme of win and the nut can In 
unscrewed 

Two capital advaiilngcB of IIiIh niw nut are that It 
practically In In one piece nwciiibling In geueral ap- 
pearance auy onllnary nut anil MPiuudly the fact that 
vibration tends to llgbleii Insleail of loosen It An 
rxcellent demonstration of Ibis latter fait was given 




A nWFXOTlD rou OF LOCK XOT 

PS by the Inventor who placHl a nut niKiiit half way 
up tbo thread ot a boll and by Jtrklng the bolt up 
and down on tho end of a bIiIiPs lauaed Ihe nut to 
travel to tbe end of thn threail wlieie It was efteilu 
iilJy locked 

ODDITIES IR IRVXRTIOR 

Mutivu Ihni srs ros Si iiu w. Moving pliturcs are 
produced, na Is ucll known li> v llliii iruvrllng w)|h 
Intermittent iuol]iili before a projector or UiuUrn which 
IhrowB Buciesslve vli.wB on thci bc reen Thi> lame 
reeult could Is- cchUcIned If the piclurew wnro Blallonary 
and the aiiclleiucv itieir wc rc< In mnlloii so ai to view 
the pliturea Huccehsivcly An IngenloiiB luvenlor haa 



ARTinoiAX UTX OOBimT fOX 


hit upon thlB scheme In relieve the iiionotoiiv of sub¬ 
way travel He proposes to iiinunl a c ontliicioiiH band 
ot pictures at each Hide of the suliwav aud have these 
pictures BUrewSHlvely lllumlnslcHl bj nnann iif lampH 
placed behind them The elreults of Ihe lanipH weeilil 
be Buceesslvel} closed h> means of a bIioc upon ih 
BUbway ear engaging cnntail plates at eiecli slele of 
the track Tho ac-cninpanvIng Uluslratlon loellealch 
tha method of accomplishing thin rnaiilt 

Fluid Blccstlve—fin parts of old Ha'll-, el oil ire 
boiled with 1 parfn of carbonate of mangam~« iiiiill 
viecid The temperature resjulred Ih ibont nii ileg I 
12*0 dog C) The inaas should then hn dl-u4olVi>il In 
120 parts or mote of oil of turpentine 
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TR£ AKEUCAt CVP 

Hriiirply Irxkrd a«ay In noma safe daixmll vault In 
(hlH rll) la a rurluua old allver nip which ihows In 
the faniaalk crudity of lla deglga all the uarmarka 
(If that Victorian aae In which It waa faahloned lla 
caah value la alated to bo flvo hundred dollara, which 
may b« taken to bu Iti probable value It melted up 
far the Hllver that la In It Of no worth aa an oblort 
of art the lup la tonlay probably the beat known, aa 
It waa once the moat eaaerly auuRhtmfter prlie In the 
world of International aport Won over half a century 
ago by the i poch making achooner "Anerlca," It hae 
been the iibji>ct of moat alrenuoua competition and 
baa lauaed the ixjiendUurc <ft ullllona of dollara 
by yachtimen on both iMai it tha AtUatle With 
a paiiiTat$ilty whlih la cuaraotenano w to* race, 
the Britlah have aalled yacht after yacht over the 
ocean, In (he boiw of Itkfng the ‘Amerlvea'* cup back 
to Bngllah watera and tranalerrlng the aenne of future 
conteata tu ihuee ahorea otf wbkh the America' won 
her famoiii vietory 

The elfen of the America" eup eonteali on the de- 
velopineiil of the aalllng sachl iwnleularly In the later 
yeara baa been to produce a craft of such extrema 
proportions—vnat aall spread fragile bull and aiHkra 
and oxeeaalve draft—aa to render her uaeleas for ordl 
nary crulalng and lit only for the marine 'grave¬ 
yard ' and the Junk pile Truly a most araaging atato- 
mint, blit fully guaraiilccd by the fact that during 
(he poal decade no leaa than alx tliallengora and de¬ 
fenders for the Clip, costing sllogetber probably not 
less than a million and a half dollara have been 
broken up and sold for old metaL 

Aa far gi the records of this half century of eontests 
go, they have consisted of an unbroken string of vie 
torlea for the American yacht and the British must 
at t what consolallon they tan out of the fort that the 
American dnalgnere, in their elfurta to hold the cup, 
have had lo forego the charaetertetlc centerboard hull 
and alpop rig and come over to the English deep- 
keel and Che cutter rig, The aucceaalve defeate of 
recent yaari have convinced the English yacht deilgn 
era fhat they must abandon all hope of outbuilding 
and unlaalllng the American defending yacht so king 
at least as there Is no rratrlcllon upon lightness of 
hull nnd sire of Hall aprtad 

Some yeara ago our own yaclilamcn and those of 
France aermanv and England came to the conclu 
kIoii that the time was rl|ie for making aurh ihangea 
In ihn rules of nieasiireinent as would modify or con 
I ml, thoae exlnmcH of construction which have ren 
dered the rating latlii an uneegsorthy, unwieldy and 
outraaeoualy expiiiHlve < raft to build and maintain In 
coiumlsalon Boili lure and abroad ntw rules have 
been adoptid whlih have resiiHed In the production 
of yachts that art In average weather aa faat aa 
the freak boalH Hnd at the same time are suited 
for the average Biiiiinur vrulatng Sir Thomas Up¬ 
ton the most pirHihtciii of all conteaUnla for the 
Araerl(4i‘a i up has been told by tbe Bngltah design 
era that ihiy ore unable to build a yacht under the 
old mie for which they ran give an oaaurance of any 
likelihood of autteas in the cobtaala off Sandy Hook 
Ihcy (laim that a boat built of aufBdent atannehnesa 
lo taka tbe chances of a stonny Atlantic rrosalng can 
not compete with a craft wbldh doling her aeasoa'a 
aalllng never has to venture out of algkt of land, and 


Scf«^IIHe Aimetiean 

does moat of her racing in the iheltared wntard o( 
Long IHand Sound and within a faw boon' oall of 
tbe yard In which aha waa bufU. To this the reply 
haa been made that, since ika Engllah yacht la towed 
ocroes, carrying a reduced rig, tbe danger of bar 
foundering In heavy weather la eliminated 

The writer once put It squarely to Mr William Fits, 
designer of two of the rhallengera whether he con 
sidered the ocean croaslng to be a handicap After a 
tew moments thought he replied ‘Theoretically no, 
but actually, yes. and this for tbe reason that, bow 
ever keen n yacht designer may bs In his deolra to 
cut down weights hla humanitarian tnstlncta will rw 
mind him that tbe Uvea of ovar a score of men are to 
bn committed to that shell, to taka tha cbancea of a 
three weeks' croaslng of the Atlantic " Be that aa It 
may ths fart remains that the Britlah have frankly 
aiknuwlodgod thenuielvea beaten under the present 
rules, In conteata between yachts of unreatricted light- 
uesa and Sir Thomas LIpton la la our midst to-day 
requesting that the Mew York Yacht Club sanction on 
America” cup conteet under their own new rule, under 
u hlch for some yeara tholr regattaa have been held 

The New York Yacht Club contanda that, ilnre the 
America" cup stands for the fastest yacht that can 
he built, and itnco It has been proved that the taoteat 
yacht con be built under the old rule, therefore for 
'America" cup conteata the old rule la the proper one 
to sail under—and there can be no doobt that techni¬ 
cally the altitude of I he Club la corracL At the same 
lime we billeve that under the present Deed of QItt 
the rhallengera and defenders may mutually agree to 
make ceitain changve In conditions If they to wish 
All the same we would aiiggeat that, aince raring for 
the America <up under ixUtlng rondltlona la at an 
end, and since after all the cup Is merely an emblem 
of tbe siiort and It Ih I he aport and not tbe cup that 
lu the iililmatc obieil of yacht racing It might be as 
well to make a aofllclent mndlOcallon of the old rule 
to encourage the yachteiaan not merely of Oreat Brit 
Bin but of that uthor great yachting nation Germany 
to make a try for the famoiin old trophyv 

BOVEX'i OBtat ABTineiAL HABIOB. 

1'ho opening of Dover naval port marks tbe complo- 
lloa of the greatest aiilBi lal harbor ever built entirely 
In tha open aeo. The ecbeme Includes au extension of 
the Admiralty pier tor two thousand feet, tbe forma¬ 
tion ^ reclamation works for the protection of the 
shtme at tbe eoftam end of Dover town, axtondliig la 
UU) utrvxvtOa -ur eMtaarevi>''uBy dr<vXk(ee Abanaan' 
nina hundred faqt, a proteetlng ana exiudlng troM 
tha ooatem end of the reclamation tOr n dlotanre of 
two thousand nine hundred tact Into tha open oea, 
and an Island breakwater approximately parallel with 
the ehnre line end extending from the end of the Ad 
miralty pier extension on the west to the end of the 
easterly pier already referred to, with wide entrance 
openings between the beads of tbe several breakwaters 
If we Include tbe eighty acres which conatituta the 
prceent commercial harbor there la Imjloecd by these 
works a total area at low water of alx hundred and 
ninety seres of dcep-wati r harbor capable of floating 
I he largest of modem battleshipa and ocean llnera. 
This la the largest area of the open aea ever Incloeed 
by solid masonry protecting works. 

Although that portion of the Inrloelng breakwaters 
which Is visible at bigh water gives aa Impraaslon of 
their great length and of the wide extent of tbe 
harbor. It Is a fact that tbe vlalble masonry represent# 
only a small proportion of tbe work actually done 
Ibe total length of the sen works Is two and a halt 
miles two miles of which are In exceptionally deep 
water Thus, the two-thousand foot extension of tha 
Admiralty pier measnrea from tha top of tbe pampet 
lu the foundation nearly one hundred feet |n height 
and the eastern pier has a total height shove franda 
liana of eighty-seven feet The total width at tha 
Iwae of the piers la over fifty feet and at the top forty 
seven foot six Inches 

It Is an Intereaitng htatoricnl tact that It waa Blr 
Walter Raleigh who first drew attantlon to the sirs- 
tegiral and rommerctal Importance of Dover, epenking 
of It aa “situated on a promontory negt fronting a 
puissant foreign king and In the very straight paiMge 
and Intnrcouras of almost all tbe ablpplag In Cbrlaten- 
dom' It was os far back aa ths year IMP that a 
Royal Commlatlon recommended a scheme of harbor 
conatruetion at a cost of tea million dollara Out of 
ths deliberations of this and subsequent commlsakma • 
name the dedston to conairuct the Admiralty Pier, so 
well known to Americana who visit or ratnm from 


A netH order of t^ New York Ffnt 
Hevee the of the Yurlmm Mbaanlea'J^^ 

dletrlet protected by the blglKireenra whter 
from reepondlsg to alarme of flree. aM ttiay ^ 
aldered m a practical and offloiol Indonemant pf Ih* 
complete euccese of tbe iretem. Boom afiar U|« higk- 
preaenre waa Installed the right of way In gntnn tb 
a Are ww glvan to tbe hose wngnna over the migliti * . 
and while tbe latter aneaered alarma they vere held 
In reeerve or ueed merely for waebliig down after tb» 
hlgh-preooure lines had extlngulahad the flra. 

Ths successfol and Intelligent use of the Mgh^res- 
< eure by Uie Fire Department waa accompanied by a 
careful study of tbe actual workings the System by 
the engineers of the water department with a vUw to 
detecting any powlble defeotg. Aa a rsanlt the. nyw 
axtoislon, now beginning to be Inatalled and aggregSt- 
lug some twanly-one miles of mnina, represeht# a 
marked Improvement over the part at prmnt la oas, 
wbleh, aa tba largest and most omnplate plant the 
kind. Is aervlnff aa n model for othar ettlee Tbs moev 
Imporunt Improvement la a duplicate armagement of 
mains so that in caaa of a break or othar failure oae-^ 
halt of the ayvtem can be cut out Immediately without 
Impairing tha efliolency of tba othar half In any way 
Tbia la aecunid by grldlranlng the territory wRb two 
Independent syatema whose tpalns are laid In alternate 
llreeta Thus In the caae of a break In a main sup¬ 
plying a hydrant on a certain street, that half of the 
ayetem to which It belonga oan he abut off at once 
and the Bremen only have to stretch tholr hose from 
a hydrant eonnected with the other set of main# 
usually to be found on tbe next street Tbe two ayw 
lams and their hydrants, which will probably be 
painted a different color or otherwise marked, are lo 
arranged that a hydrant of the t^nd ayaiem la never 
over 600 feet from any given point Just as under nor¬ 
mal working conditions there la a hydrant within at 
least 200 feet of any possible Arc 

The desirability of such an airaugameot waa appar- 
unt to the water department englneen at a flra on De¬ 
cember IBth, 1906 at Grand and Mulberry Streets, when 
tbe high pressure aorvlce hnd Its only failure and waa 
ti mporarlly out of servlca This was due to a break 
caused by the giving way of a temporary end of a 
main In on excavation tor tha Centre Street subway 
where the anpperto tor the taalB had been' ^ iti^ 
rfy^bb ■oubwjv coatractoee " 

White H te piWartte tp loents and ont om any 
seettow where a break accuT* by maana of vnfvM 
located at atroet Intenertlons, yet this proreu may 
require eooalderable valnabla time when the water 
la aeiioasly needed at the flra Tbe valves them- 
Mtlves are ponderous affairs moved by hand and to 
close the two three, or four required to cut out a 
broken eertion may consume from twenty minutes to 
half BO hour Accordingly after studios by the eB«l- 
neerlag aiaff of the high pressure division of the water 
department It was decldnd te Instoll an IndepNident 
system of two maina as outlined. 

Normally, both ayatspu will intercommualcate and 
connact with the present ayitqm so that there will 
be a complete circulation of water, auimlled at gnY 
desired preeaure from the pumptpg etatlona at flp^aaa- 
voort and West Street# and at OUw#r Street and Kaat 
River Now, In caae of a auddea break the gage at 
tbe Ollrer Street stotlon connected wU^ th# qnttet 
of the bait of the antaip Inrolred will be Immediately 
apparent and that portion cna be Ant off at fbe autloa 
Tbte te Bccompitehad by rtaalw the approprtet# valrae 
op tbe onttotf at th# •tatten aaff two dUtont oontrettod 
valres at the Bowery Md HoSaten Street or at New 
Chambers and Cherry Btreeto, depending on the pnrf 
fnrolred Alt of (haw nlrea gre eieotrlbatly w«^ 
nnd can be operated alranltaiteonsty eo that one a/fr 
tarn or the other can be tecAated In than A 1>|^ 
nte. Tbia Increased nbmoure of aatotyr tiiie bnporb^fe 
of which cannot be orereaumaMd. la'teqdnejl 
able npt through auy Wiwent detect W w 
preadure system hbt tersely ,cm gnCoont of the ee«dl- 
tlone under wtiloh it mqet bs Inatalled and operated 
In a city Hfca New York, when treqbent exearatloB# 
and gaa axploalotaa are'lUtmy to damage the nmln# 
(ir prodnee iraelinaai that dcly aerrlce oonditloBt nmy 
derelcp. If the break U detected In msbo* K te of 
eourse ponlUe to leelaU the cr(gpled sseUgn mud 
notify the Bremen accordingly, hut failure hi sarvlee > 
la aeerteba matter which the pew duplex eyatem VHU , 
fender much tern dangeroua. 


tbe Continent by way of England for which a con¬ 
tract was let In lEft. but which did not repcB ctwi- 
plotlon until twenty years later It waa not until tha 
year 1886 that tba ptena tor tbe present One harbm 
took definite abape, tba ccatract wa# tot in itfT. and 
active conatrnetton commenced abortly nttefirnTd 
The fenrn which hatedeen ex pr s m a d teat thla, like 
other harbors won from the open sek, mltkt be mb- 
leeted to shoaling im by drifting Mad# hate not bssa 
rerlfled, tee‘'dipth rsmsllUnt ptwetteal^ oOnttadt ' 


Few pteese o< municipal engUtearliB hAve hsA heb- 
ier ptannad, eonstrueted and operated, than New 
himi-vrwsurd semen, and that it te enpAbto of Utia 
further Ittprorement would Indltmte Yh« 
form of era protection te prorldad for tha odAf 

If wU etimlaate tea pOMlhtttty Of a teiA 
Whteh Chief Cnier eUted 1# ne tenshr U A 
InthelTpreMntprotMteffdteCfleL f^BttliAtlprifln|i(Pg£ 
heelta tbe one nniet way m 
' tntAte aM nlHIMM ptB^m WM 



««VtaBb« ir« 

pl*m 'W k< iMUU ywd* 


^SjU ' ^g ^ Kwi d lp V» dlwttwa a brncw huit ot 
fdiM'to mtntt CMmn Mik 
tl tMUiilUM o( nhOD’l CWHW. 
tk* tntUA «utw hM r 


Pi'OffliW IWili 


t 1^ <MfeiMM« ottir ID « 



•« tk« qntitt PMt p«pfH- 
Jor Walter Oltaaia, la rlalUac tlUa eoimtiT 
M tite fwrpAaa of ftndvlnt onx tet^lMMia ajratema. 

goramiBMt la to taka okarfa of tka antlra 


tka laatertal waa aoadad. 


tt»atli AMoa. to 
’ teooatafl OB to«r tnicU aD4 traaaltnc ob two palra of 
<BtaMbu^H|Bf« n|iM> >0 tMt apart, wUoh oan pick op 
aad OoBip an orttaarp raUroa4 «w foil of ooaL 
If iraa tdm aloBf tka track kr a paia oatll H loft 
On natala, wkoa in mite ot tka aCabUKr doo to tta 
iUga wkatl kaaa ai eoaparad wKh Ha hotgkt, It teU 
' Oww 08 ita aMn. Aa K baa beooia IM teat toap^aBd la 

Boattp too * ■ ■ 


Mb ooBlBaol baa jaat baan lat tor tka knga dam 
atipaa tka Oaaokoa ttirar la Hazlae. Tkia dam will 
iana a raaarr ol r of 1A40,OM,000 mtUe matera oapae- 
Ikr. no hpdM^aetrto plant which will obtain power 
from thfaaoBroa baa a eapadtr ot 15,000 horaa-powar, 
wbldi will ba naad at a Boinbar ot larta mlnaa within 
two hudrad mllaa ot tka fonaratlnt itatloB. 


4oka fo tka aMvolrp ot a diatin(«l^ 

daotdod In favor of 
Dana, t; l. it,. IB tka mtarfai^ 


appiloa|ttoB I 

rite tecpado. Om mttam taaUM tkat 
m itOt thUi draw a tfhaMm of kla da 

-^ naAta and applainad that kia 14m «m 

to Jhaaf^ iB a tcr pada a inn wiBek wooM diai^argo a 
^ ^lk»oa«h tka anaorod bottOte ot a 

ijil^aMfdliahtatmaipMawtUlntkaTaaaal. 

— --^ ^ raUwap ttaral throoik tka tr— 

' ^ Mlik ^ YM made bp a tnUn of dtamp oara 
imfMt.lW dk ordIBarp awltek aaftna, wlilelh paaaad 
OBa4 After Ottp banaath tka North Xlvar, uaakattan 
llWaBddpd tka Ikat Slwar to Umf lataod Oltp Tka 
-iar^ OpaBtns of thla praat work will probaUp take 
^Upovlgibltba»altte|rBumtka. ^ 


4 WoUr ak^lldlBc dim of Balteat, Ireland. wdiMbc 
In eoBlutetloa witk tka Danadtan PaaUte Ratlwap, hara 
aarnltad a larca area of land at Larta, at which drp- 
4aiik. aUp rapaltliig, and buUdlai plaata wtu be 
balft thla aprlBg for the pnrpoaa at bnlldtac Caaada'a 
I Bhanpnbeaaay, praaldant of tho 


n ll aald thdt ho pofooBonp eoBdoeted tho nadMiaUoiia 
botrooB tbp aklpbollden ond tho poremiiiaBt 
) iRte l ar paai aerap hoap In tka world Is In Ban mn- 
oteso, a Mta of tho praat flro whteh followed tka earth- 
^ teiaka df Apm, Hoc it la to foat kick, 100 teat 
- adpara and eontalaa 10,000 tons, all cut In aqoai 
kngUM oC alchtetn tnakaa, and pllad la ODO aoUd maac 
mth tka sldaa as plamk aad trao aa a brick wan 
TUa la tka oBlp oaa ot fonr boapa M aqnal aUo and 
ek Imtoalna Intaot In' Its orictnal aUo 


Ifkat Ao BdbfoariM ball la raloablo In prorantlnff 
4^ at ocedn IfoOn bp fog baa raemUp boon prorod 
ao’coaa 4d tka oLneanla” aad tka 'Vaiaar WUhOla 
^ '4* gr oaw . " ' nla tonaar raaiil. wkllo approacklnc 
Nav tiiiki waaakauad to aako tko light raopri bp 
'dil)g|MpabtllaliBBlctkatebaiagk«rootegnl4t Tka 
~ ip^ t a lk of tko ■Wiifoor Wnholm dar Oroaso" wbaa on 
' & ^Mdrn jteatbdb 19a akot la bp danaa fog Bsar rtra 
rapteL &«,ra akfk to boar tka anhom 
'4^ kdd ^oraa aaoMlaglp. altkteigh, 
Itf trOBmlMd. ka waa tefolro a a nt lcal 

-^4iiMtfoa»tkdidgpaIatsthBi. la algatfloant 
l»^«^ tfow Ikoftit kpn odtka U^teklp waa 

^ fo tllWtk, fo «r^ foaKA oMi^ 

rTl|-l^4h grotitet aUi. . 

¥Hk 1>m ^ atrom {ran tho Bofthaaot. 

iriite kaoa 4am otenH a t ad , aad 
fo oajilwatall that bp tka 

-dd foil nil 

NfodOtfoB li 
M la doai-, 
Itotbaworibi 


Blag tram VUla rianekt to Bonrrlfodama The line 
la thlrtp'tear mllm tong aad tt baa a sebedula of three 
tralBs a dap to each dtraeUan. Btartlng from Vine 
FraBcha at 1,407 foat abora tka laa the llaa rlaes to 
BAtO foat apd tkaa drops to S,7M foat at Boarglfad 
atea. Tka taotor oara are each aonlppad with tour 
Sd-konopowar motoa. The third rail ipatom la uaad 
akd aBa r gy is snppllad at abont dOO rolta 
A atraolar hM Jnat kaen laaoad by tka Bureau ot 
StaBdarA dlaeoailBB riOetrteal maaaurlng Inatnunanta 
la gmaral, daaoribfog the rarioua types ot Inatruments, 
polatlBg to tka aourcaa of orrer and explaining math 
oda of Obooklng thorn. Tko Bnreau nndortakao to teat 
aant to It tor thla pnrpoaa, making 
a amaU ebarga tor tho work Involrad The circular 
acBtalaa tha ragnlatloBa goremlng these taeta, and a 
aahsdula of tka tom charged 
Tha oMgr Of Ltrarpool la at praaent axparlmantlng 
wKk damlBg area and l un gat an lampa for atreet light 
ing. A row of flaming area la lat on poata In thn 
mkUlla ot OM ot tka principal straeta Tha arcs are 
to teat temro the ground, aad 10 foat below each U a 
olitda of td'watt tungsten tamps. At mlUnlght the arc 
lamps are astlngulshad and tk* fllamant lamps arc 
naad la place of them. On one of the narrower stroats 
oluatera of tnagstan lamps ara bung over tha canter 
of tha atreat from wlrea atrung aercaa from tha bullC 
logs at oppoalta aidaa, thus avoiding tha usa of poles 
A aariaa of laoturaa has baan glren baton tha Flra 
Inauraaoa Club ot Chicago by Mr B D. Blanchard, 
who la the Chief Hlaotrleal Inspector of the Chicago 
Board ot TIndarwritera. Tha anbjaote ao far dlsousaed 
are "Bnaotriony.” “The BOactrical Inspector" "Outside 
Work—Systems and Voltegaa," and 'Tnsida Work’ 
Tha remaining two laeturas will deal with ■ Low Poten 
tial Byatema” and "High Potential Bystema” Them 
laoturaa bare bean found vary Inatmetlva hecauM tha 
anhlaete ara explained la simple nontechnical lan¬ 
guage, ao that the Inauraaca man readily understand 
them 

Tha fVsamItlee on Untta and Symbols ot the Oerman 
Aaaoetatlon of Blactrtcal Baginaara baa Just published 
a report toggaatJag uniform symbols for alternating 
oarrant unite. Thera has been soms criticism of tbaae 
raoommandatlons, baoanaa tbs letters used represent 
Oorniak words and dUfor materially from the symbols 
oonuaon la cither oountriaa. While itsadardlslng of 
■yibboU is to ba highly raconunended. It Is pointed out 
that the syrobola shonld ba such that they may be 
adopted by other conntrieo as wril so that eventually 
wa oan hare an intamatlonal set ot standard symbols 
and tbua avoid soms of tko ooatuston that now exists 
ta etectrloal literature 

carbon fllamant lampa are itlU receivtaa 
attention In BIngland. Two patents bare 
■an Issued cm tha anbjaot, one aiming to 
the fl lament, and tha other to prevent tha 
of tha glaaa bulb. In tha first case the 
bon la opmisd, and after being cleaned bydtoearfaon 
Is tntrodBoad. Thea on beating the lamp the bydro- 
oartKtt Is daeOB g osad apd tba carbon Is dsposltsd on 
tko BfoOMBt In tka saoond case tks Inventor ballaves 
that tka Mackaalag of tko glaaa may be obrlated by 
imnorfog tha Bwreury vapor which antera therein 
while tkO bate ta befog avaenatad. Tkefetore ha pro- 
peam to coat the sten which holds tba fllamaat wltb 
B to ahaorb tka mercury vapor 
artiela la tha Blaetrioal World cwitalna the 
ralatlvo for tba uUlligtloo Qt the energy 
I^ls. Qt tba 6,(MI>.000 horaa-powar 
by Niagara fSIla, only about 5 5 par cant 
la btfog kjWfnd. Ot this, IHAOO horse-power U em- 
WcgfAlB i brnBl cg r procaiaaa, Bf.tOO borawpowar 
fbr (glforgr asrfto*,>4li400 horse-power tor Ughttag, 
4^(48 kgfitepB w ar for varloua iDdnatrlal aarrioes, 
liJM kosfoipemar la fogimmttted o 


^4 pBSftv-flt'foiBO W94 tni 
Jhi lib mgfoffot BPM.-M oteMfodot) 

r^pafo»|g^g«Mr.4Mfo4gM»fd4totbat.^ ,— --- 

ra^'foajklM A» kandfod bMs^ •Mdd'lonwpowar be 

«f t that ^CVB «te 844 aka IfoBirad mDea. 1,1 
aft Bat Isar <I«T Mm. k fo tep ow sT batwaan 
Bfofofofob'' --.i—-. 




fog tkM rikny Itefo^lai bare baas attracted to 
miaBiB f^Ua baoa a aa tt the fovorsUa alaetrie power 
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foaltagy^ oomat appaan to ba growing brigbiar aomo- 
what rapidly It was aaaa wltbomt d|flenlty at Bor- 
vard on October 17th by Prof. WendaU’wIth tba IB^nek 
equatorial, and by Mr U Campbell with the 24-lBoh 
raflactor 

Laos fMIlat^ and Ck. Ortffltbi'a axparimants on tka 
oamantatlon of Iron by pure carbon show thsrs Is ao 
osmaatathm If precautions sre taken to prevent tba 
praaenoa of gaaea, but It takei place If contact te in 
cured Moreorar, It Increaiea with the preaaure, but 
always occurs estramaly slowly 

The A werlci s n Meohteiit sUtas that tho methods ot 
race-track ammblera, who dope horsee In order to 
make them win races, hare been copied by unscrupu¬ 
lous owners ot gasoline racing boats Tha gasoline Is 
doped with picric acid or soma other high exploteva, 
and with the Increasad power thus obtained tha baste 
are able to win racet they would loae It ordinary 
straight gasoline were uaad On the race track there 
are storloa ot plugs which have bean overdopad aad 
died and It Is said there are also gasoline ongtnee 
which have been unable to wltbetand an overdose of 
picrio acid and have gone baavenvrard 

Bamplea of air at a height of nearly nine mllaa hSTa 
been recently obtained and examined for the presenea 
ot tha rare gases. The colloeting apparat<is, carried by 
a large balloon Is a serlea of vacuum tubes eaeh 
drawn out to a fine point at one end At the desired 
height an electro-magnetic device, connected with 
each tube and operated by a barometer, breaks off tbs 
point of the tube admitting tbs air A few minutes 
later a second contact sends a current through a 
platinum wire around the broken end, melting the 
glaaa and soallng the lube All the samples obtained 
show argon and noon but no helium waa found In air 
from above six miles 

A 40-lnoh minor Is slninet completed by Clark for 
Prof Percival Lowell at FlagataS, Ariiona. Tha mlp 
ror is to bo thicker than usual to avoid flexure and 
Is to have a focal length nf 1g feet 4 Inches. A aariaa 
of sine blorks between the Iron supporting ring and 
the edge of the mirror avoid strains on the glass with 
changes of temperature When arranged tor planw 
tary work, secondary mirrors are to be provided which 
will transform the Instrument Into s Caaaegralnlan re¬ 
flector of either 164 feet or 76 feet focal length. For 
photographing nebula and stars a plane mirror will 
be used as secondary giving tbe Images at the prln 
cipal focus 

Bsmrd f'ollege Observatory Issues a bulletin stat¬ 
ing that Vrot B R Barnard of the Yerkes Observa¬ 
tory obtained visual observations ot Halley’s comet 
on the 17tb and 19th of October On these two dates 
Prof Damsxd found that the comet was not fainter 
than the 13t4 magnitude, having a diameter of 16 see- 
oDds, and while It exhibited no elongation. It wna 
‘lees Indefinite and brightening In the middle” In 
summarising the late European observations of Hah 
leys comet Nature points out that the data of the 
comet’s perihelion passage must bo advanced 3 4 
days, thereby making It April fO, 1910 The comet Is 
at present distant about two hundred and eighty mill 
Ion miles from the sun and two hundred and thirty 
rallllou miles from the earth 

A Preach Investigator M de Wegrler recently de¬ 
scribed an apparatus designed to prevent the forma¬ 
tion of halL A similar apparatus wss Invented by 
Bcckenstelner Btty yesrs ago and waa described 
under tbe name ' gdomagnetmre" in his Elude aur 
I Elctrlctte' To the lop of s pole about 66 feet high 
made of the trunk of a reelnons tree and painted whh 
oil In order to make It a non-<.undiirtnr waa attached 
a mass of glided copper w Itb live points conneeted to 
earth by a magnotlxed (*) galvanized Iron wire The 
apparatus also Included a large metallic net or grat 
Ing, burled in the earth Dr lYestler has repeated 
and extended Beckenetetner s experlniunts and has ob¬ 
tained eonelusive proof of the eflleaiy of the apparatus 
as a preventive of ball 

Tha method of forcing plants by treatment with 
ether, as first suggested by Johannacn Is now exten 
sively used on a commercial scale for tbe purpose of 
■eoniing out-of-season flowers and fruit This process, 
however, will In all probability aoon be replaced by 
tha equally affectire and leas expanalve method just 
daaerlbad by Prof MoUach In a pamphlet called "Das 
Warmbad " ’The only trastmant required Is that of 
Immertlng the shoots, by Invsrsloa, In water at 30 to 
36 dag. C, for nine or tvralva koan, and afterward 
kaeplng tha plants In a dark moist chamber at a tern 
paimture of about 26 deg. until the leaves commence 
to appear, after which the plants ara grown under 
ordinary graenhoasa eondlUona. Lllaea, axalemi epl 
TMU, ate, treated aa above during tha middle of N>v 
vember were In bloom at Christmas or early In Janu 
ary. whereas nntraatad plsnts of tba asme kind bail 
not eommancad to move. Fuller methods of Irealment 
and tka daratlon and tampmtora of the bath for dir 
fordat kinds of plsnts, sre eoaUlnad In the pamphlet. 
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A KKMABKAIK XXZUiAt flWOUn flpBMn AT 
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In tbo Xllo 8nn Juan Ravine, wllieh PUNA thfOOlh 
the bemrt o( ibu t.lty vf Ouadatajax* in Mmlco, • dr- 
vul«r conirote conduit bM been oonitructed to lerre 
DM • itorm «*tor drain. Thin reliiloNed concrete oon- 
dull iB ut novel conetroctian; and on account of its 
deelpn and lUe le of ipedal Intereat. It le eomewbot 
over IJ foot In diameter and U elreular in form for 
moBt of Ite lengtb, the npatreom eectlon, however be- 
inn flattened In order to avoid a Urge amount of ex 
lavatlon In rock. 

ThU Uexican concrete conduit in nearly a miU in 
length. It paeeee to one aide of the oenler of the city 
for about a mile, and droine nnarly 17,000 ocreo. It 
boa a grade of 4 feet per thouaand feet, and haa a 
tblcknea of 10 Incbee of concrete, reinforced by dou 
ble ringe or round corrugated ban. Theae ban an 
placed one foot apart Icagltudlnally, in two olrelea, the 
Inner and outer ban alternately The ban each meoa- 
lure ono-half inch In diameter 

It U etatod that tho total concrete In the conduit 
meaiurcfl I3 00U cubic yard*, the eteel ueed for re- 
Infurtlng weighing 300 000 pounda In the conetnie- 
tion of thii (ondnit, 40 per cent of river land woa 
utillxed and (0 per cent of land mode from cruehed 
rock. Three parte of thU land are uoed with three 
tt oruahed rook and one ot cement, the latter being 
of the Hidalgo brand, madp at Monterey, Nuevo Leon, 
Vbieta ia aald to be about the only factory proAiclng 
ftrtlond cement In Hnioo. 

One of the accompanying llloatratlona ahowa a po^ 
tlon ot the completed conduit and the movina of the 
high exterior forma by meana of traveling gollown 
framea. ThU lyetem of molda and the apporotua for 
ahifting thorn Ib ilmple and very efflelent 

Other illuatratlone ahow the erecting of fonna In 
aide of the relnforoement which U anpported on oon 
oreta blocka, oa well aa the method of placing the re- 
Inferoing bora In poaltlon There won a teat made of 
the itrength ot the conduit about 2S feet in length 
when a week old by p a iui l n g a roller weighing 33,000 
pounda over It, and aUo by allowing the roller to 
atond upon it for 120 mlnutea After tbU oavere teat 
it waa found that no crack developed, the earth fill¬ 
ing over the top of the conduit In the teat being about 
three feat in depth 


tlnlttvatleai of BdlUe gwngl In Fereeto. 

In many dJalrIcta of I^rlgord In aoiithern PVanoe, 
the block truffle (Taber mcloaoapcruM), the moat 
hlgbly-prliod apecloa la aiilflcUlly propagated For 
thU purpoee the tubora are dried, cut Into amoU plaoao. 
nixed with water, and ground to a thin paote, omoU 
guontltlen ot which are apread upon grean hoaal or 



continued for live yeoro. The attempt at coUalalng wu 
mode by taking up the mnahrooma imnadlatoly before 
the ripening of the aporea, and tnnwlontlng them to 
the denlred apot, oa which the aporoa n e caaaarlly fell. 
On the other hand, Bchroeder, in a reoant ortlcda. hoa 
daocrlbed bU aucceoa in tnnapUatlng the eratarelle 
(OrafaraUat waclaaliM) which in flavor U anrpaiaad 
only by the Perlgord truffle. Selected apota in the fbr- 
eat planted with aporea ot thU tungua boro abundantly 
In Japan, Mayr boa bod opportunity to oboerve the 
ortlSeUl propagation ot the moot deUoloua of oU Japan- 
eea fungi, the Aporieua (hltofea. The oulUvatton of 
tbU fungua U the only form of foreatry praoUaed In 


by InaertJng hita of mnabrooa-beatlng wood, broag^ 
tram Japan, into holea bored in bougha ant from da> 
oiduoua treaa. The experimenU proved that the beaoht 
the hornbaan, and the blnfli are beat snltsd tor the 
cnltnre et the fungua, but that the young enlturee eto 
grontly Injurad by anoiu, and oloo ^ tbe oompattthn 
ot native tungL—Prometheua. 



A new procaos tor ptodnelng ammonia tram atniM- 
pharto nltrogan baa bean developed from experlmanta 
In tbe aynthaela ot hydroeynnie acid, wUeh wafw mode 
by Waltaieek and awhwaller, ot Bnnovar. 


t reaa. Tbe flrat tnilBea appear flve or ilx yean after¬ 
ward. In Oermony tbe black truflU U found only In 
the went The trufflea which grow In central Germany 
■re of Inferior ipeclea, hence Prof Uayr recoinmenda 
the nrtlflcUl propagation of block trufflea, according 
to the Perlgord eyatem, in the warmer porU ot Oeiv 
nway, ogpeolaUy when oakn abound, oa the producUco 


declduoua mwcles, or bougba aa big aa n man'i ana 
or leg, are ont ImmedUtoIy after tbe tan ot the leaf, 
allowed to He about one hundred dmya la the foVaat, 
and then lawn into loga three or four toet long, la 
which deep IncUlona are mode The weraa of the 
fungua, which ore preoent everywhere ia theee dU- 
trloU, penetrate the InclstoDS, and davalop a myeellnm 



hydrogen and nltrogan woa paaand over iron at n dull 
red heat (about POO deg. F), a amall quanllty et am 
monle waa alwoye formed. ThU reanlt waa nbOw 
quenUy oenilnned by 8ir WllHam Bamaay Ammonia 
waa formed only at tha bagtanlBi of tba reaction, bat 
It woB found that Urgir quantltUa of ammonia coaM 
be obtained by peoalng a niztara of air and eool gab 
over oxide ot iron, and thU roontt lad to n eartaa of e» 
pertaenu with vmrtona oxMea ot nlekOl, pobnR, obto 
per. oadmlDm, ellver, lend, Mamuth, diremiuk, and 
iron. Tbe meat InteraaUag remiita wete obtAtadd 
with ozldaa ot Umuth, ohromium, oAd Iran. Tha 
oxide wag Inolotad gt flint ia gp ordtnaiy eamMuUoo 
tuba, afterward in an Iron tnba. The mtgtOM of a«tal 
volumaa of air ogd cool gaa war OMlBtdMi by 
tbrauAb dloUilad water heated to UIdeg. T, tg a «aivv 
tain quantity ot moiatnia wga toond advagtoiaOda 
Tba yMd of ammonu variad grai^ wilii tka, tow-v 
pantura; tha boat raanltg btlng oWalnaa batwagg IM" 
aad6Wdag.P, 

It waa o b aa r t e d. bowtvtn tbgt the prOdaottnu di 
lamoala dtoitotibad oi the gtodAtton of Cba Mb In 
enedad. go tbgt It wag naeaatarr to aadilM the Ijtog: 
Mm tlBU to time by haialiii bydrogoa jorogtboa.tooto 
0KidgtlMakbthg4BbeBt«bldbtomFaiafar %'•i ■ ■■ 
-“—^ ^-la tbaa noflgler taa tovpoaigaf % 
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Uw MOM OVMToaa who to tomlliar with boltor flrlng 
kaowi how aoickly tho ho w to of otmm In tb# boltor 
to hooA np In tho (rllndan of the engine It the flrlng 
be not tolthnillr ettemled to 
The exptonetlon of the greet damege reaultlng from 
an espliMlon to to be foond In the feat that the boiling 
point at water Tartoa with thetemperatuH and the pree- 
eon to whtoh It to eubjeoted If the preeann be and 
denlp reduoed a rapid eboUltlon of the water enenea 
With tha emtoalon of great volmnoa of nteam Oonae- 
quentlr when the whole of the preaeoH npoa the high 
to heated water In a boiler to anddenlr Hmored br the 
raptnn of the bolloT obeli the whole maaa flaohea at 
OBce Into ateam with a piaotlcalto esploalH aOeet 
which ehowa Itoelf la the lifting of rooto the blowing 
oat of walla and the hnriing ea to frequmOy the oaae 
of the ahell of the btdtor to dtotanoee of eereral bun 
4tad yarda 




n* hhltelr wUah egplodnd waa one ot four whtah. 
INtp ernatofl in oam « the boltor hoonea at the Pabot 
Wka MtHtankee Wto The moat rwUt— 

the aoe whieh glrea a trlrld Idea of the energy of the 
eip a n d la g atoam—waa the toot that a big malt da 
nUor M feet high adlaoent to the boiler plant waa 
fflotad tour teat from Ito fonadatlon Thto alieot will be 
Btatoed by egamlnlng one ot the aooompanylng en 
graying in whioh it can be leen that the remaining 
porttooa of the wall olthooih they an otrletly panl 
tol with oadi other oh ont of line by about the to ir 
feet whteh It to eatlmatad that the bulMIng waa moved 
The wall at a machine chop lying to the north waa 
blown In Stray window In thto machine abop and 
moot of the gliM In tha bulldlnga airroundlng the 


brhto ehltoiiey over two hnndred bat high, wldeh. 
formed a part of the plant and otood orar the rear por 
lion ot the boiler room received not the ollghteat 
damage 

•on Futotfua ox lAUuuanio warow 

Tba old but constantly reiiiTlng quaotlon a^ to 
whethw tbe top of a wagon wheel actually movee taoter 
than the bottom to really In olved In tb ball bearing 
problem TbsH to one t ndemen al fact Implied In 
all quaetlona ot rolling wl Icb n ben on e tboronghly 
n astered will have greet effe t In clearing up darh 
plaoM In rolling there la a pragreaelre contact ot 
one body with another of au b character that than to 






Fig 7 Pig » Fig 10 

idiii FinrazFUf ov BiUrHaanro sittav 


plant ware brohon 'aa waa moat of tha gtooa In alorea 
and honaaa within a rndlna ot two blorha ot tbe expio 
alon Tenth Street adlointng the building waa burled 
under tmu of debrto which In lome places waa plied 
to a height of from six to eight feet Pluea bolter 
pipes and varloaa irogmenta ot tbe bolter were scat 
tersd over the street and eorae of them were cnrled 
up Into tontastto torme 

It frequently happens In a boiler exploelon partlc 
lady If one end be torn oS and the nwin body of tbe 
boiler be toft inUct that the water flashing e ddenly 
Into ateam and rushing out through the un loeed end 
reacts against the air with a violent rocket like effect 
and tbe mooi of tbs boiler to driven to great dletances 
In the present cose a large sectton of the boltor went 
^ bortling through tbe air ooraas Tenth Street end fell 
upon tbe root ot a storehouie alxty feet In height 
where It remained Imbedded Slrenge to ear a lofty 


no eliding lhat to to eay at the point of ccniaet 
there to abso) itely no novement of the one body pMt 
the other In Fig 1 tbe wheel to rolling upon tbe 
gro nd O In the direction C At the present moment 
the point of contact tod It the mo Ion to a r lling 
one then at tbe point A there to no slip or elide Thto 
n eana that the point of the wheel t icblng tl e ground 
at A hea eboolutely no motion B t this point on tbe 
lire ot the wbe I enjoys thto ebeol te rest for tbe In 
slant only Tbe next laflnlteslmal lorthm ot time 
there Is a different particle absol t ly at rret And ao 
on as the wheel rolls along every point ot the dr 
cun ference In s icceealon becomes for one Instant only 
an Bisol t ly quiescent point Wbet Is moving to the 
position of tbe point of reel • 

This to true wl ether the rolling body rolls along 
s Btraigbt line or not It tbe line rolled ui n how 
over baa any motion of Its own then tl e coniacllBg 
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polDi or I hr rolling body la at raat only irtOi roftMMe 

10 ihm moving line Aa one aUnda aahto and vlewa 
Mb the voniattlng baa preelaaly the aame motion aa 

11 e Diovlna line Dui If on the moving Una, then he 
wea thfl loweat point of the wheal Bhaolhtaly at rest 
for Ita Inatanl of vontarL 

Hut aiippoae ilial one takea hla poeltloa at the ran 
ler of the a heel The higbeat point of the wheel will 
ap|,>.Hr to be moving fuiward In the direction C while 
the lownat point will aecm to be moving In (he oppo- 
alte direction In fact irtih rc/ermpe to the ifnier 
the particlaa of the wheel will have a movement of 
rotalbm 

ITiore are thua (wo rotatjona going on all the time. 
The entire rolling liody roUtee ftir (Ac latloal of am- 
tod about the point of contact TBIa center of rota¬ 
tion le conatantly changing, however The cantnl par¬ 
ticle of the rolling body on the other hand, alwaya 
remalna a ranter of rotation 

Further it there la a aecond contacting lurface, aa 
In Pig 2—thia aecond aurface effecting the driving of 
the clrdc—then rdoHirly to thtf mooing turfaee 
there la for tin iiioincnt of contact a ranter of rotation 
Thia lUBiantaDcoua ranter of roUtlon-»the upper point 
of lonlatt—movea baikward relatively to the driving 
Rurfacc 

Much the aame may be tiald in reference to atralgbt 
and tapered rollera In a roller bearing There la a 
central line conalating alwaya of tha aame partlclna 
and relatively In which all the remaining particlea 
rotate aa abont an aila It la the aiit of rotation 
Then, dlametrlially oppoalte each other, are two tinea 
of contatt ISach of thcae la an Inatantaneoua asla of 
rotation qulnwent for the moment of contact but Im- 
taedlately luccecded by another Thua In Fig. 3, tha 
line BIf U tlie axla of rotation In the body of the 
roller, lha particlea of material along this axis are 
am h that If they be regarded aa quieaoent, every other 
particle will he acen to rotate about ihetr line of dis¬ 
tribution The lines of contact of the roller with the 
race ways are the two Inetantaneonk axes of rotation 

The motion of each of the particlea of tha wheal 
Fig 1, la the comiKtund of two distinct movementa— 

(1) motion in a direct line given by the arrow r and 

(2) motion of the point as It rotates about the ranter 
of the wheel Both uniform we aee that at a Mh 
mollona are in the aame direction, whUa at A the 
dlrnctlona are tha oppoelte Further, aa learned, there 
Is no motion of a paKIcIa at the moment of rolling 
contact So (ben at A the velocities of the contrary 
motlona must be the aame In order to produce this 
quiescence. We have now arrived at a moat Iraportanh 
principle—the forward velocity of a rolling body la 
Just equal to Its iwrlpberal velocity And, further 
since at B both are In the aame direction, we have the 
principle that the velocity of the point of the perl- 
pfaery fnrtheet removed from the point of contact Is 
Just double the forward velocity So that (Fig. 2) 
the velocity of the driving surface JC la doubln the for¬ 
ward velocity of the driven circle Tfaeee are most 
Important propoaltlona. and are true whether the 
plane of rolllDg Is perpendicular or Inclined to the sur¬ 
face npon which the rolling la done. 

Without going Into the methemetical proof It may 
be alated that In conaequence of prlnolplea already 
enunciated tha axle of rotation and the two Inatan¬ 
taneoua axes of rotation are three tinea meeting In a 
point Further, if the rolling baSloa are belle or 
rollera revolving about a ahaft, then the axis of this 
abaft must paaa through thIa point of Interaeotion, 
Thus In Fig 3, these four llnea all meeting In one 
point are DH, DK, DF JU 

In ball and roller bearing dealglt, thia requirement 
liecomea of flrat rate Importance. Thna the fotl^polnt 
ball bearing shown In bmgltudlniU aeotion In fig, 4 la 
correct In design In eo far as the otmverganee theea 
four IlnM ere concerned Bnt some may have dtfll- 
(ulty In seeing that a roUlng ball has an Inataatane- 
niia axla of rotation aa well ea a roller Reflect, then, 
that both the points 1 end 2 of the ball In Fig 4 are 
abaolutcly at rest for the InDnltaslmal moment of onn 
tact They determine, therefore a line of qnleecenee 
equally with a roller Similarly, the points t and 4 
nre at rest relatively to tba driving ball rtoa—and dn- 
termlne a second InstanUneoua axis of rotation. 

In big 6 the Inaiantaneona axis of rotation deten- 
mlned by S e Intoraecia the axla of the shaft at 0 
This glvea or for the axla of roUtlon. Blmtlarly 7 8 
yield the line QO aa the axis of rotation We have, 
therefore two confllcilng exes of rotattoa The dn- 
■Ign of the bearing la cnnsequently Incorrect 

The friction arising from compreMlon la an im- 
portaot matter In Fig < rfjr la ona of the Instan- 
tapcons axes of rotation The ball Is flattenad by 
eomprcMlon at the points of contact, the one region 
of contact being represented by TO At the Ulatant of 
contact the liall la rotating on or as an axla. This 
BMBas thgt every point along TO la routing In a plane 
pM^dli^Upr to or The reanit la that all along FO 
' ft a eliding teUng place reieUvciy to the rece 



'laBand rddHtaBc' ^ till 
eVoettve over the wholl -Attfi' ^ .TOts 

preaaure corroepwdlat ta |£e gOdp Hl'MlfhgdlrMlan 
or The eerloaeneek of Um frietiM; la depend¬ 
ent upon the preegttM ta thia dtraetldn. Tha atanot 
the compreealoB la dna ta the p ree ggF e perpeMlcsIar 
to FD By aultahly deatgnlng the rime waya. tae pn» 
sure ta the direction ar Qtay he lande atthU. elthongh 
It may be unavold^le to keep lergh that In the dlreo- 
tlon pcrpendlcnlar to TO The wajr to do Utli Ik to 
dlmloUh the angle JDJtC A daelgn each ae that abown 
In this flgura fg) la to ha condemned on aooonnt of 
the large ilie of this angle betwsaa the race way and 
the Instantaneoas axle of rotation ta Fig. T a ear 
rect demgn le shown. If we ob eerv a In Fig • thgt 
AMB U an laoerelee triangle, we readily see that angle 
DBO Is ono-half tha npplement of the angle of the 
groove ASB Coneequeatly, It we dartre to make DBO 
small, we see to It that ABB ta large Thia, by mak 
log ABS=mno deg, the angles betwean tha inatan¬ 
taneoua axlaof rotation and the faces of this race way 
are reduced to 6 deg. each For anoh angles tha pres¬ 
sure In the direction of OJT to well-Bigh negligible 
This means that tba altdlng friction doe to compras- 
■lon la practically ollmlnrted 
A further question that arlaps In designing hall and 
roller bearings relates to the use of aaparaton. In 
Fig. 2, it will be readily seen that at tha point of 
contact between two brtla (or rollera) there la a allde, 
the lurfBcea In feet moving In oppoelte dlreotlenA 
Hie questltm arises Should balla be prevented fran 
mutual contact so aa to eliminate this aonroe of sliding 
friction’’ To answer thia It Is naeeaaary to know 
whether the allde ooeurt under prsMure For deaplte 
the slide, the friction would be negligible If there Is 


little or no prceenra frmn bail to ball The writer has 
made a very complete mathematical Inquiry and 
found that balls and rollera probably do pran upon 
i«ch othar with a considerable pereenUga of the load, 
so that aeparatora are to be regarded as advisable 
If used, bowever, they should be roUlng aeparaton. 
The Introduction of a mm rolling separator will not 
result In eliminating alldlng friction. But by properly 
naing a rolling body—a ball or roller—this Motion 
may be avoided Fig t shows that tha small separa¬ 
tor ball la competent to partake of the contrary mo¬ 
tions of the bearing ballA 

Tha position of the separator should be noticed, as 
no other pcoltlan eeema allowable Tba oenter of the 
separating ball ahould be In the atislgbt line Jotnlag 
the centers of the bearing balla which It aeparatee. 
For If It be htcated above or below, the prsHure of 
the bearing balls will force It out or In. In either 
oaso, a new source of Mctlon will ariM fro« the rota- 
tloa under prceeare^of this boll agalnat parta of the 
bearlBg. 

To hold the separator ta pinot, aigna aulUMi gunas 
la taqulrad The separating ban will of coona rptato 
agalart the bolder But what la important la tha taet 
that thU rotation oeeun without pteogozA This ta 
aaogred by tha potation of Ito center on the Uae of oen- 
tari of the burins hgUa 

Thue an * aw n b e r of sMthoda of ntathlhf 
tor balla tapotaUrtL Tims, la the doitata hall brntriag, 
rig. 10, than ta a ataay tnbe In whioh'ths aegartaor 
Uu Thta tab* ta faansHhaped at'aooh afta- Thus 
fnnMIs oarto In rtnivta ptB eutorthf of tha infat with 
Um hearing hnRk Ita when tha h«««W. bgtH - 
preu agtannt tba «Fs. ««Aata. the asta Ihe iaU ta 
made to eotaoUa irt|k tfaUr 1 tae of ombtata oM-thta . 
hrtau the etywnf hs!d'awi|i^^^' 

**in nTioViSilSSt*%i»iita buritai * 

maatype. Tho UM btfifa ta funta ^ htfab 
Ba cleulr sodta < fMriil'lhO Mm ^ Utamobbtaltar 
haU, whooo 


It 

howtar, tartt lbs Jafaw ahd tfaa hurHw Nl '(jttipK 
ttntah u taMftaMh tamh Qthta tatitr olutajniogq^^ 
vftas Itaa eutaritasnC tU tube vrith tha btaHC-tMl^ 
Of the huritag teltaoiiald net be onata* asOfa’^l^ 


The injiL sfttaiut to rtaw t|rtr|ehta in taqgtrg^ Mg; 
nadebpaMr Mhtaom. who la l«fo brongfat itlW 
birds from gootta AMu to Bouth AustrWta- 
following yen tha Onritamont of South Atataglitaag^ 
acted a law vhltai grantad ta tba Snt poisao’i^ 
■hottld exhibit MO oatriehen. mOn thga out yagf lAlc 
abont ktoooeru of latai agitablotarootrioh tafOtaflgir 
The conditions wm uttaSe^ hy Um Soo^ dnstftafap 
(tatrtoh Omtpany, which wtai toundsd ta llfafi WlU) 4 
capital of $78 000. The Company reotavM 
Pttit Angueta qn Speaccr Bay,, bnt ta sptte, of ^ 
aoslataaee tha company hu nsvpr paid' g dhrtdeul, 
altbongh It now p oasaasM 1,100 ortrirtieta aB of WhMt 
wen Imported from South AMcn. Them ta a rtlft 
larger oetrieh farm on the ahon of Uka Albert, aag 
smaller farms are aeoittorad through the etaeny 

In New South WaUe, Oetrieh tarintad taOa dtat 
attmapted In 1807, by BarraelnS, who ImpMUd jta 
pairs of ostrlohea from northern Afttata and h«#pao> 
eeasco 24 birds. 

Queensland and Vlotorla poasssa only smSB' OgtiOi^' 
(anna, which have not produced vary anoontag&gll^ 
aulta In all, tlm an now rtamt 2,000 catriclMB ta 
Anatralta. Tbalafstlor feathers an uaad at bona, and 
tha mon valuable ones are exported cfalrtly to Ctar- 


AOOBlOn IThB MAT 

It would be more reepecttul to nil thia laventloa aa 
“latroaunloal umbrella,** hut so many tanas of kniaep. 
ous turn have bean applied to the nmbnila tinoe tte 
days of Jonaa Hanvray that It would ba dWenlt tar 
anybody neq>t n boy scout to taka this tawantlon 
quite aeriouely 

The Inventor. Blr MoBwan, Is a Bootehmaa, and hp 
has dMlgned this apparatus tar the study of tha aiSra. 
The oonaUllatlona and the Milky Way are all la tkair 
places, “ahlpuhape and Brtatol taablan.'’ 

Just wby an umbrella shonid have been used tar thia 
aatroBomlcal purpooa aurposaea our eomprrtunaton. fp 
brood daylight such a chart would ba ohvlonata tad 
leao, and at night time nahrhr uoeleea beoaaaa of tha 
dUBeulty of sealug tha map at aU 

vtaur or maemopimi. 

Baakeeplng la a valnahla aid in tha erttlvaUcO of 
fruit and scad crept. InoSoU wUoh'ftad on neotar 
play an impdfUnt port In tha fortUlMttloa of flowara. 
FerttlUation Is esartad In othar ways, but tha aganoy 
of Inaacta la tha more oartaln and aiBcaolaiis. and no 
othar tnaact Is comparnbla with tha honey baa In this 
reapact A atrong hive ocutalna lO.OOO baea in FUa 
ntary, 16,000 In March, 40.000 In April, and tram 00,000 
to 20000 In May It baa baan dtaoovarod by aklUtnl 
obaervera that tba average load of nectar earrtsd ta 
the hive by a bee ta about 1/10 of a gmln, ao that the 
collection of one pound of nectar raqulraa hearty tfBOO 
forsfiiig axcuralonn By means ot hlvaa set on bah 
BDoaa it has baah found that taa dolly iBarosaa Of 
walftat In Mgy averagan U pounds. Qnoaaionaliy. 
more than 11 pounds la gained In our dap. and whaia 
the amcant cenanmad by tha baaa and tha Iota aO 
weight by orapemUoa ana oonsldarad. It igipaata gtalta 
aUa that tba avaraga dally quantity at nsetaS ertUrtsd 
la not Ian than 11 peUnda, which wMld Und liAOOO 
boaa. Aa a baa vtalta lO Sowatg on4h« nvUtago ta 
crtlactlng a rtng 2 a tend, scmlc MdO. 0 ^ flOwata aglt 
vfaUad in ona dny by the baaa ot a htmi* hhta, * M 
additional largn nnmbor of riglta U>ioqnfriid 
oollaetlaa at poUan * dgnyaa 
tnaa and ttaiU bmr pn^ c^ ta UmAM^ Of 

TlwfaMtaebai#d*tQttakfa^^iiUi^ aritasi. 
Its aUtaf ta tarAldfahip,1ilit ehtady ta tho ltafO«iii rt.~ : 
It tayn^ (rf imvgg^g taulitaU Ita topgfs tadam 
OltaMliatar tar tfaa tattatakrt of tMs0taM%4dlta 
BUdilita ar* tmiidf ^ tUna ta* of « 
On«ta,ihta haau talnn tataat fta* fha^li^^ 
hita ta, whtafa haiC^ hUgwad 
. da^ Wfatota hid hniu itaswg^ 
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^ tfr eekv, *04 ii*Mii in 

proMd to b« pvttentorir 
v-rf —^ r*Hict*nUy. 

a mneb dlBbtor proUetlT* InfluenM 
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i» amiv n^. miM. Mtoeb l«tb. tm. 
titm ntoir•Pto^ttUtMt «f th* etola to 

*Mk» fBCbto toaUid of m m aactoi 
ttoKUpt Mitotlito qd« ptoMt ooald ttot bto« 
«^t]w«tortMa«4wWoB woald ban bM 
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'M'tba pittor to tka landmrM Aiaa«i*]i 
/, tba rttocnaaloii to tha “Nombar to Oar Aacattora* 
'l| tMw Bottmat :rtliv.4iorrMppft 


Ja4 tha one to 

dto n a a. ttodar tba great thaarr to tba orlgto to 
aia to a to«|Aa. odJ or protoplaan, all Urtog enatoraa 
to* ^tor anA ^ aumbar to whleb aooh toAirUoal ia 
i«h|t|a la Um total nambar wbloh. hara baap bom Into 
thg wtoU at tba momaat to tba oomputatton. Tba 


Oto boman tomilr la to 
ta« back ira go tamtA tba gabaala to thtoga tba 
^^uUar the bninan tonlly, and tba nuobar to ona'a 
gpaa|tora oartalnir eooM not have bean In an Invema 
laUo, aa noma to TOur oorraapondanU have atatad 
' Tba tann ‘‘anceator.*' howavar, cannot and doea not 
p main tha aama aa “klnahlp", nor. In Ita troa aanaa, 
doaa It dpplj to mora than tha flithar and mother In 
each totolljr The Una to daaoant la a alntoa thraad 


to Ufa, and In tha aoelal ayatam to tba praaant day tha 
Una la aooordad to tha maK bnt it oould be aa tma 
to tha famnla, U cannot be accorded to both, howavar, 
alba tha tangla which wonid annua would otmln and 
bnak tha thraad. Tbana threadn to anjthnmologtcal 
, nrefraoBloa ora beat oonoelved aa tha branchaa to a 
trda, Uvlng belnga to tha prooent being oomawhat oa 
tha Innomambla lahva^ and tha main trunk doma- 
wham In the dim beginning, bat In lla tormatum each 
thread la Uke a Sowing rlvar whore, tracing bacto 
wand, we Snd branch uniting with branch, and each 
branch made np of nnltlng branch and branch, omaUar 
and aauUar, antll even the min drop It rooched 
00^ with the InSnlto Uialght to the Oraator we might 
atart with any bonian being that aver Ilvad, In any 
gga^ In any plaoa, to any race or color, and by that 
nln^ thread tmoe it back, back, back to the begin 
nlng pnvloaa to t£S Srit branching And oa wa ao 
tnna aadi Ufa thread wa may doont at each branch 
da aneantto tor tha direct deaoent and odd ona, tha 
braneb to tha oppcglto aaa there nnHtag—two In aaeh 
lore, all alas are hot Un. Thera 


tha aimpla problem to the nnmbar to braaobaa (gan- 
arattona) Itoongk which tba Individual boa ooma mol- 
tlpllfd by twa Ohaub FBAnoia AmlXb, 


I obanga to the appear- 
1 with oeada oo treated 
van da tor eyad only ia Mpot*. Tba oaeda treated with 
amoBn warn alio avoided, bat ‘Hobteoln" proved 
wholly Inttaotlva. 

to aontinaing the aaperlmento It wUI be aapeclally 
advtaaUd to try the aSaet of mordant dyeing on a 
larga aeale. Bine dyia appear tba meat promlalng, but 
tha beet naolto wlU probably be obtained with appro¬ 
priate oamblnatlone of oolora, Savoie, and odorooa 


That thla la no waa ttrifeingly Itloatratad a few yeara 
•go in a larga shipyard, whan Itteame to a queatlon of 
tba design to n teat emtaer to fulSll certain apeolSed 
raqnlremanto. Aa a matter of tael, the onilaer waa 
naver bnlH, bnt tha calculatlona ware made baaed on 
a oat of ItoM which gave gbod model reanlta, and tha 
eompariaona herein Inatltuted are the fruit of couild 
enbta carefnl thought along the Ilnea of the con 
SloUng elementa antaring Uito tha design of tba mod 
im wartoilp 

Tha original daaign embodlea requlxamento that the 
veoael ahould carry a battery of two 8-inch and ton 
b-lneh guna, with fonr >-lach antomatlc gnns and two 
torpedo tnb^ at a maximum speed of 83 knots. The 
coal oarrlad on “normal" divlacemant was to be auf 
Sclent to earry tha ship at M knots tor a dlatanco of 
lAOO nantloal mllas. Tha hnU was to ba auSlolenny 
Btreng to vrlthstsad at this Qeed tba bnSatlag of a 
heavy aaa. 

Tha model test Indloated on altnlnable admiralty 
eoalBelent to 844, based on shaft boroe-power The 
etenmlng radius was calculated on an aaaumed eon 
nimptlen of 18 pounds of coal per shaft horse-power 
per bonr The (turbtns) machinery waa designed and 
found to promlas one shaft hone-power on 140 pound* 
everything Included Aa worked ont on this baaia the 
veeoel wan to have a length of 480 feet (waterline), n 
bemn to 49 tuet and n draft of 18 feat, tba dlaplacament, 
wttb Wock eoeSbilant to 0 408, being 4,600 tone. 

Tha boraapower reqnlrad was lanpated by tha 
nsual odmlmlty fonnala 

!>«• y 


where K Is the horsa-powar O la tha dleplacoment, 
4A40 tone (Un ^876). V la the speed, 83 knota (V^ 
18,107), and IT it the admiralty eoefflolent, 840 U 
thoB baoomas <44-000, and the weight of macblaerjr 
1,900,000 pounda, or 875 tona Tha fuel required at 
full speed la 88,400 pound* (10 tons) per hour, or 649 
tons for a run to 1,600 nautical mile* at 88 Imot*. 

Of the other waltoit, 40 per cant of the displacement 
was nllotied to bull and Stttngu complete r 1,884 ton*), 
10 per cent to full equipment and store* locludlng the 
oOceri and cmw and effects (468 tons) another 10 
per cant to a protactivs deck, the maximum thlckneou 
of which waa 88( Inchao, while tbs remaining 300 
tons took cars to the battery, ammunition, and nrd 
nance apnrea. The battery was practically without 


INwvu ff , a mniked nVUMlnn to fewda of pacnllar toim 
ototooltov aoff alaa to oartglR aromatto and bKter aob- 
gtonsag. <( baa, bant tonad peoalbl* to givn to aoado. 


,-t»toto 9 n( Iff «bo emglppmMit to 

Id itaipSi 

la yirtoglna mool olgnal lud. and ■ 
;fl4’bftiMq£i .vnto gtraWB ovnr tbd 4Md, tohtob bad' 
baa* mtogtonad with gum wntar, tba saads wato tbon 
^ flffoagblff niU^ by ^bOvaUng and aequlrod a daop 
nrcbf gni]ffs*toglvtogqfmdaaii*oa]tartai^ 
7{P^l#iigrtatd-abill|li and |0dlpm flilpbatoi tobgeqo axtrao. 
i, aa InasatloUo Vasd tor toUaga, war* 

^ BObBtoaiaa motoitotbr aitotod 

‘^(rftboaMjlk dMlbbitoaUbf rasulto von 

aiAfto ~ to lb* toi4 



While tbla design waa under completion the ques¬ 
tion of a hlgbcr meed wea mooted all other require¬ 
ments as outlined above being rulSlIed A design we* 
thnS prepared, the main dtmenalons of wbicb were 
Length, 464 feet, beam, 87 teat, draft SOfeetieiDcbos 
and dJapIaoement, 6,750 Iona The hpne-power for 83 
knot! woo found to be 16400, wbich calls for 760 tons 
of coal to eovor the sttpalateA radius of 1600 miise 
The wotghto of bull and to equipment and storei 
boaf, nntumlly. tba aomo ratio to the dlaplooement as 
with tha parent ship They are thue 8.300 tool and 
676 tons, mspeetlvely The protective deck having 
Um oamo tUoknaoi and gaeml'distribution u In tho 
flist case, weight 688 tona Tbe buttery weigbis are 
ewstoat at 800 tona The snm of theee live Items gtvet 
a. weight to 4407 tona which leaves 1,883 tons tor 
t^ehlnery On tbo basis of 140 pounds per botoe- 
poApr, this allowi for 80 600 horse-power 
TT|lBf the admte^ formula once more, 

BK 
V=- 

D* 

Vhato ff ta lO^eOtX la again 840 and OU Is now 
111 T^^-bMemsb 16417, V is 84 84, or n speed of 84 84 
Imoto way bS agpaetod to bo realised It la thus aeon 
a» I nd iraaoo to dlaplacement of eome |6 per cent 
hSM Itettolto da^lffirenas of nearly I knote In spaed 
<191114 00 idaalirdotonniiHng to what extant fnrtker 
' jf8t:<MHli«Mna (Whlla 

... .1.. -set to rvlOlto- 


ad, two of vaaaeto toMllor than t 
sad one mneh larger than tbe a 
eharaoteiiaUca of these four iC. D, B, and f), i 
os of A and B, ore shown In the accompanying Ubto, 
tba cafculatlone having been made In each case aa oob 
lined above It »lll be seen (hat an Increase la alas 
to 8400 tona (not quite double tbe original) brings 
the speed up to 37 » hnotji, nith 38 8( 


1 M2I . 1(1 


1163 11M X,TM OJMO 
STS 2H8 674 082 ISO 


(HU 7no <(78 608 860 1418 

(600 1 760 S4H0 17(0 0,820 8,000 

((,000 20 000 aeao oeoo20,000ss^wo 
1(000 in (00 in 26012 20018 2(ui 21760 


Unm. ovt (0 63 (2 (e >6 oe eiM 

Idaft of w»w, («i 10 20H 1«J4 1T« 21« 23% 

It Will be noted that, after aatlofylng all other re¬ 
quirements, the design marhed a has left only 827 tons 
to devote- to machinery thus allowing for bnt 3.680 
horse-power This would moke possible a speed of only 
16 88 knota Hence, tbe provlalon of covering 1,600 
nautical nillni at a meed of 83 knots li a msolfeat tm- 
pomlblllty To reach this spaed, 10 860 horw-power Is 
required calling tor 641 tons of machinery if this 
■peed li required of this ship and all other demands ba 
met except etesmlng radius ws And that we havs 
left only 64 tons for coal whh h would norreapoiid with 
a radius of but 2Dl nautical miles Blrollorly with 
a, 83 knoU (Will for 13 200 horoe-iiower and 7BS tons 
of machinery This reduces the coal supply to 407 
tons, and the etesmlng radius at 83 knoto to 1,076 


Thla study of course neglerta all vnrlallona la re- 
■ulta which might accrue from vorlntlona In tbe eon- 
dltlona Imposed Thue, by reducing factoni of safety, 
lower hull weights t^iuld be obtained and this la frw 
qnently done capeelnlly un tbe smoJInr ahlpe In tba 
same way more power might be obtained from a given 
Wight allotted to machinery In tbla manner tha 
mailer veeael might be made to accomplish tbe resnlts 
hero attained only by the larger But such methods 
ore obviously luadmisnible where strlrtJy comparative 
resulU are deetred and especially so where the effect 
of a mere change of else Is to be determined 



In a paper enUtled The Origin of Life,’ read by 
Prof B H Btarllng before the Rritlsh Awoclstloa for 
the Advancement of Science, and publlehod In tbe cu^ 
rent SuiruuiEVT, Ko 1766 the broad ground Is taken 
that a living organism may be icfterdcd aa a highly 
unstable cbemtral syetem which tends to Increase It¬ 
self continuously under tho sverogo condition* to 
nbich It Is subject, but undergoes disintegration os a 
nsuh of any varlatlona from ibis average The prac¬ 
tical applications ot the mli roecupe are pointed out by 
J hi Barnard Borne new safely devices fur steam 
boilers arc described Of aeronautic Interost la an 
article on experiments with models of airships and 
aeroplanes In tho laboratory and a continuation of loot 
week's discussion of the Paris aviation meeting The 
Loetichberg tunnel through the Bemeae AIpu Is de¬ 
scribed by Dr Alfrtd Clradenwltz K E Carey con 
tributes on excellent article on tho eloctro-chcmlcal age, 
In which be points out that the science of metallurgy 
Is now entering a new ora. The oiiening of the nionnde 
of tbe great capital of Egypt Is (ho Inrsi-Hl entenirlse 
}ut started In that country It will probably take 
twenty years to complete The iirelliulnary work of 
I<)UT-8 St AIhrlble U described III an article by I’rot 
W Ellndera-Pelrlu entitled Memphis and Its Eorelgn- 
PTB.” Recent progress In chemlsiry Is reviewed by 
Prof H K Armstrong 


A conlmlttefl of Investigation has been apiwlotcd by 
the American Railway Association to report upon the 
railways wbkh have adopted electrlflcntlon This 
committee Is composed of officers of roads which have 
electrlOed portions of their Ilnea or contemplate doing 
so The railways represented on the lomioltloo are 
tba Illlnola Central Union PadAc 8ou(heni PoclOc 
Brla, Dataware and Hudaon, and New Tnrk New Ha 
veu A Hartford A propoani la now before the N(w 
York Central Ilnea to lay out eonaldersbly over 3‘k) 
000,000 during the current year, large!) for ihe I'on 
tlnuaUon of the eleetrlBcatlon work at the Nev/ Vurk 
terminal Another aecMon of the Weel Shore rood be¬ 
tween Byrncuaa and Dtlcn wlU be eU'. trilled and (10010 
douM* tracking ellmlnatioii of level iromlnt.'- aixl 
grndUnt revictoii will be carrlgd out around Ro- hrnei 
and Buffalo A ootffidentbln amount of m w oi|iil|i ueur 

win tin puKbaaadi -t, 

Atu- 
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Owing to Ibe Intrcailng draft ind tonnaga of ■team 
I ni friMjuonllng tbp port of Uverpool, Uw mglntcnaiipo 
Ilf nn op< II rhannpl In the oatoary la one of vital ur 
gpmy nrpdKlng uixin a vaat acale haa to be main 
(alned lontlnuoual) to remove the sand, which throat 
ina to Hilt up the navigable channel, and In order to 
curry out this work moat efflclently the Mersey Docks 
and Harbor Board found It noceaaary to undertake the 
louHiriiitlon of a special type of dredger The task 
cjf evnUfng such a craft wan Intrunted to their ongl 
nee r In-c hlef Mr Anthony Q Lystnr M I C R who Is 
fantlllar with the iiecullnr condltlona prevailing at thia 
iHiit and who designed the sand pump dredger “Coro¬ 
nation which built In 1903 wu at that time the 
largeal and most powerful dredger of its type afloat 
This latter vessel 333 feet long by E3 feet beam and 
30 4 feet deep, with a groan tonnage of 3 043 tone and 
capable of dredging to a depth of 00 foot with a pump 
rapacity of 4 BOO tons per hour proved eminent ly nuc 
ccanful and he decided in design a now crafr upon 
the same bruaci Iliies 

The III» veuHiil, the Tievlathan' has now been 
plaiid In nervlM and ranks an the largest and most 
powerful dredger that has yet benn placed In opera- 
lion In any part of the world It ban an overall 
length of 4H7 feet a beam of 09 feel and a depth of 
30 feet 7 Inches these large dlmonulons being neces¬ 
sary to afford the n-qiilslle rapacity and strength to 
carry the designed nnormniis load of lOOtm tons of 
■and It Is of the twin screw self propelling sand 
pump hopper-dredger type, provided with twelve hop- 


Indleated horse-power of 1,300, ooupted dlrsct to 
four independent seta of cantrltogal auetton pumps 
connected to their respective auctloB tubea, two on 
each side of the veesel, with hydranlle sluice valves 
on tho Inboard slds Bach tube haa an Internal diam 
eter of 4.1 Inches Is M feet tong, and la bolted to a 
heavy caat-steel swivel bend nt the upper end and a 
St rang noule of spedat design at the lower extremity 
These noulcn are provided with a caat-steel grid, so 
as to 0X1 lude material of such a bIm os would foul 
the pump The swivel bends work in vertical slide 
framon riveted to the veanern side, with tninnionn to 
IHrmIt the suction plpen to hinge about Its center and 
tliuH penult raising or lowering to conform with the 
state of (he tide during dredging 
The suction pipes bate an Inclination of 4G degrees 
when dredging to their ioweat limit of 70 feet below 
sea level Rach tube Is lifted and lowered by two 
Btrongl} built derricks of steel, one at each end of 
the tube and stopped on seata at the upper deck com 
lilcte with blocks and flexible atsel win ropes led 
cm to drums of its respective holatihg winch 

Pitted over each aide framo are deck alldea sup¬ 
ported by strongly built soBta on deck, to enable the 
suction pipets with swivel bend to be stowed inboard 
when not dredging Bach deck slide has a heavy 
cast Iron frame of the same section as the slide frame 
Slid can be moved Inboard or ontboard by means of 
worm gear the eamo being carefully adjusted so that It 
tomes exactly In the same vertical piano as the slide 
frame when at Its extreme outboard position to per 
Dill the suction pipe to be lowered to Its working 
IKMcItlon below the water level ^ 

Bmcrgency gear Is fitted to each suction tube so 


mnpnmrm wwi t iwv 

Bran time to Unta we have oidlaotad tn tbiaa OOI* 
umna Inataiicaa of parrerse macbaaieal Ingnnutty gg 
well SB mlBdtreetdd alforta on the part of IbtobWb, 
partly for the pnrpoaa of amoslng tho mora sober- 
mindod, and partly as on Inatruotlva object Ismob. 
On the cipposltti page will be fonnd a namber of snoh 
mechonloal curloeltlos, some of them without any ox 
cuBo whatevar for their exiatence, others not without 
merit We are Indebted to tho IlluBtrsted London 
News fOr these examples. 

The man who Invented the padded chair and travol- 
Ing carrier to prevmit ssrious street-car aeoldentg 
was evidently as much concerned with the oomfoit 
of the person to bo saved after collision, as with tho 
mers act of savinr He haa provided a fender which 
GonalsU of a traveling belt and which serves the 
kindly purpose of conveying Its human freight to a 
comfortable chair It would seen from the lllugtro- 
tIoD that the man to be saved is expected to be picked 
up In a Bitting position facing forward ao that he may 
be conveniently lodged in the padded seat If he were 
picked up pToatnta, be Is preeumably either dead or 
unable to sit for not otherwise can we account for 
tho chair 

The umbrella cap wbhh emanates from the mind 
of another Inventor certainly ought to serve Its pur¬ 
pose of shielding the wearer from rain and aun If one 
may Judge from the llluitratlon it Is aaauredly no 
uglier than the headgear In which civllliod man now 
disports himself 

The method Illustrated for arresting a runaway 
horse la cortalnly one of the wildest fancies which w« 
have ever seen The plan la nothing more or Isas than 
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ptrs having a net tntal inputliy of tguQuu lubli feel 
and la fllted with pumps laimbli of dredging and (III 
Ing Itself with Ihle load o( ilian Moniey sand In 'in 
minutes from a iimxlmtiin depth uf 7ii feet while ilm 
pro|>elllng maihluery le HiiflIrlenI to unebln her to 
drive tills load of luomi iiinH In her normal stcanilug 
trim with I uni bunkers mid water tanks full at ihi 
rate uf 10 kniils under ordinary working (ondllluus 
and to dlschargi this load «ery rapidly The gross 
tonnage Is about 8 mm tons and the lull load Is 
carried on a mean draft of 33 feet The lulOIlinent 
of thaw conditions Insnres the boat s possessing three 
times the power and lapailly of any of the liar 
bor Boards rxlstlug drudgers including the (iiro- 
nation wlilili Is tin nixl largest craft at this de- 
scrlptlnu In 0|>erallon Ht IBirimol 
Tho vtHisel (unniniili'd li> Messrs (ammel Lulrd A 
Co the well known Uililsh aniiamont inunutarturers 
and naval shljibiilldprs Ht their Birkenhead works is 
built of steel to cIhhs lofl A 1 at I loyda U boa a i oni 
piste site] upper duk shualbiil with wood and Is 
divided transversely li\ tlilrlecu watertight biilkheadR 
extending from kurl lo ditk There Is a lonKlIudlnal 
renter line bulkhead dUldlng the boppirn pump 
ruoma, aud boiler rooum as well aa No 3 hiioyamy 
spacea on either side of ih< vessel These subdlvlntons 
taken In (onjunrllon with the watertight bopiier sldi 
bulkheads dWIde the -iisscl Into about thirty miitaratc 
watertight comparlmi ntj) The steel structure has Isen 
arranged lo give spot lal Htrenglh to the vessel In vkw 
of (he great strains develoiiod In loading and unload 
tug tho tioppers 

The dredging plant of tho Owynne type, comprises 
ir sstg of Inverted vertical triple-expansion, sur- 
WK mdenslDg, direct-acting engines having a toul 


that tu ihi. t Vi III of an arcldunt the aULtlnn tubes may 
lie lifted by bloik and laikle led to the deck wlnihes 
1 wo of llieet winches are placed under the forecaalle 
diik and two on tho poop dock The four hoisting 
I Inches are iDClosed In aleel bouses fitted with glass 
fronts so that the winriinian within haa a clear and 
uninterrupted view of the derrick lifting and lower 
Ing gear Bath bolating winch has four drums 
arranged In pairs two for raising and lowering tho 
HiKtIon pipes and the other two tor derrlcklng In or 
outboard Those powerful winches are actuated by 
doubliHyllnder reversing steam englnno. 

The four dredging pumps are arranged to deliver 
Ihi exiavated material along pipes paaalng up through 
the dock into two landera and at tho point where 
tfiiy Joint hydranlle sluice valves are fitted The 
land* ra are placed side by side with a center dlvlslcm 
and run Ibe full length of the hoppers Tho lander 
valves worked by worm gear are placed over each 
hopiier on the bottom of the landera, so that the dla- 
vharg) to any hopper ran be controlled aa desired 
Ft) these means the volvea with control gear are also 
arranged In the ateel dtvUton separating the two land 
era The discharge of sand and water from any or all, 
nr the pumps oan be contrtdied ao as to trim the vas- 
sel as neceasary 

Tho hoppers placed forward of the pumplng-englne 
rciuni are built In twelve aepante compartments, six 
on iBih side of the center line bulkhead Kach is lit 
toil with lo-Bler'i patent valves having on opening 
& feet 6 Inches in dlamater through the bottom of the 
veesel The hopper bottom plating has a ateel slope 
In the four dlrectlooa down to the edges of the valve 
seat bottom cutlag for qnlok diKhuve of the sand. 

(ConttiiMd os pope MP> 


simply In lift the runaway boree bodily by using a 
derrick Presumably the driver Is to manipulate tbs 
derrick bourn Surely only a Titan could aucoeed In 
ralalng even the half-etarved animal that li barnesaed 
to the average tradesman s wagon. 

The Inventor of the horse velocipede pictured wu 
concerned chiefly with the preservation of roads and 
hones’ shoes He places hla boru npon a kind of 
treadmill which la operatively connaetsd by crank 
mechanism with the road wheels. Prunmably this 
wheeled horse Is to bs used u a kind of locomotive to 
draw the car 

The many dlaoslera at sea have no donbt. Inspired 
the Inventor of the combined waterproof coat and 
life raft wblih Is illustrated A central hollow stroe- 
tiire Is connected with a waterpronf coat Into which 
the passenger crawls and thus makw himself lltar- 
ally part of the life raft inumuch u a hollow mast 
Is provided to supply air to the Interior of the Ufa 
raft and water and Inumuch u provtslong are there 
stored, tho moo in the rubber cost must have oceeu to 
the Interior A counterweight Is provided to enable 
him to keep the raft In proper trim 

The inventor of the tigar holder for hats which It 
also to he numbered among then curlosttlea. seems 
to have been dismayed by the waste space In s^ ordt 
nary “bowler" hat, for he hu devised a means of 
utilising the unocrnpled space In a way which luvu 
oDs to infer that be neyer beard of pocket elgar Cues. 

We Ullevs that something like the sporting drau 
here shown bu actually been used, but certainly 
not equipiwd with tba hand-operated wrev pnpeW 
lers. As shown In the detailed view, sspayata a|^ 
U«ht ohambera a a are employed, which at* putanfod 
(Ooatlmied pd page sm 
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TB ATmOOl or BXnoWMl. 

Kaaden of the BcuRTino Amoiimk m temtllar 
with the prehlitoric anlinal known w “Olplodoeiu,’' 
the Inrneet of illtinwure. To the Ameftomn Huieum 
of Netiirnl tllstory, end pertlcnlerly td Prof Henry 
halrfleld CMborn, iireeldent of the Maieum, U due 
luurh t redit not only for the ardnoue work of excnvat 
lug the boDoe of thie and other extinct creatnree In 
the tar West hut aleo for pnlnitnklng care In oo^ 
realy mounting the ikeletona 

The donation of a DIpledoona ikeleton through the 
kludneu of Hr Carnegie to the Berliner Muaaum fiipr 
Naturkunde haa brought thla extinct animal much 
Into the public eye In Kurope Dr Tomler la largely 
reupouilble for thla Increaaed popular Intereat In 
palB!oiitalogy becauae of the paper which ha recently 
read before the aeaellachatt naturforachender Frenndo 
on the atruclure of the Dlplodocua akeleton In the Ber¬ 
liner Muaeum a paper baaed largely upon the etudlee 
of Hay and therefore hardly the reault of original 
Inreatlgation The Berlin diplodocue le mounted In 
the Bttitude ot a mammal, with extended lege Tor- 
iiler lioIdH Ihnt Ite posture ehould have been more 
reptilian Me atMlract from TTmathau an ■account ot 
rurnicra vlewa Dr Tomler arguea that four-footed 
lizard like reptllea rlae but little from the ground even 
when In attive motion that the bumerua and tha 
femur move In approximately horlaontal planea, ao 
that the animal crawla rather than walka The Diplo¬ 
docue wBB It replllu a giant Heard In other worda 
Tnrnirr huldn that the akelotou haa been Incorrectly 
mounted and that Itx poatura ahould haye been that 
Indicated In Fig 1 rather (ban that Indicated In Ftg 2 
It the animal bad been mounted aa In Fig 1, It would 
have walked aomewhat like a crocodile, which, In Dr 
Tomier’i opinion It did 

In the reconitruLtlon of Dlplodocua the bind feet 
net flatly upon the ground, whereaa the fore feet 
toneb the ground with the toea only Hatcher who 
waa one of the flrat to aludy tha animal < loaely thought 
that perhapa the fore feet were placed flatty upon tha 
ground Holland diaputed thla view Dr Tomler 
ballevea that Holland waa right, becauae reptllea do 
not tip-toe with their fore feet and becauae, ao tar 
aa we know, there le no laud animal which employs 
only the loee of Ita front feet and the aolea of Its bind 
feet In locomotion 

Or Tomler holds that the tall of Olplodoina waa a 
far more Important member than the mountera ot the 
akeleton anapectud In tho Berlin model only the end 
tff the tall reata npnn the ground the remaining pur 
tion rising at a fairly aharp angle to Join the lumbar 
vertebrae He stated that In order to uiount the toll 
In this manner and to produce tho prunoumed curve 
ot the recoiiglruction It waa iieceaaary to spread the 
vertabrei of the tall He states that the caudal vor 
tcbrie of lizards are never leparated In thla fashion, 
but that they are ranro or leaa locked together Inas¬ 
much aa the Diplodorua tnrlebrw are reptilian In form 
he believes that here again an error was made and 
that the tall did not curve up sharply from the ground 
bnt that It projected resrwardly In a slightly curved 
lino aa In all reptiles In the rcatorallan only one- 
halt of the tall nmta upon the ground, the other halt 
'rising freo Into the air If this were correct the rear 
oxtremltlea of the animal would have been compelled 
to support an enonuoua load ot bone which served no 


uaafnl parpaw t» trp<«i Uar^a tt to tke 

fnnotltm ot ttka taU to gtrido the ontoari. An ewB an 
the animal beglna to omvo, the taQ atlSena the aptaal 
ooliimn, tboreby eaahtlng the animal to proeaod rapidly 
alpng in a atralght Una. It tha tnlla ot snob anhimla 
bo out away, they aam to ba no loager aUo to movo 
properly It waa tha purpom of the tall ot the iBple- 
docua to BtlOm the hunbar vnrtabti^ as In tha caaa 
of an liaarda, when the antmml waa la moUim. More- 
over, it served to conntarbaiaace the head ot the creep 
ture and to prevent It from tipping over forward, par- 
tlcnlarly whan It waa tiavallng down an incUna 
Or Tomlar'ls ot tho opinion that Dlplodocua did 
not hold iU hand horiaontally hnt that tho naek was 
habitually curvad in tha form o( an 8 Holland also 
made this aaauraptlon and llkansd tha htad and nack 
of Dlplodocua to the bead and Back of an oetrleh Tha 
evidence tor this attitude ot the head to to be found In 



VIg 1.—Toralertt conception of tho tme potltlmi of 
Dlptedoeaa, 



the pec uliar ball-end-socket conDoetten of the neck ver- 
tebre It waa tha object of thla form ot artlcnlatlon 
to anublH the nock to be extended to all aides aa well 
aa up and down 

It must not be anumed that Dr Tornler'a crltlclom 
of the mounting of Dlplodocua maets with general 
Fbiropesn approval Or FYlti Drevermann, curator 
ot Scnckenberglachea Museum Franktort-on-tbe-Meln. 
believes that there le room for two opinions. He 
pointa out that Dr Tornler'a conception ot the poal- 
tlou of the legs of Dtptodocna to baaed on Hay’s view 
If American atudeate and particularly Prof Oahom 
(under whose direction the Frankfort Dlplodoona waa 
mounted) Hatcher Holland, and the Viennese Ahdl 
regard tho present poettlon as corract. It la not Ilkaly 
that Tomler la right It to Inconceivable that the 
palwoniolnglsts of the American Museum of Natural 
History who have mouoted Dlnoaaura by the dosen, 
are Igiiorant of reptilian skeletona 

MarcclUn Boole professor of pataeontolDgy at the 
Museum dHistoIre Naturelle, Faria, agraaa with Dre- 
vermann Ha too arguea that American authorities 
are fairly In accord on Dinosaur iwcunetrucUon and 
that the few dleagreMneata affect only minor detalla 
Inasmuch as Americans alone have had an oppor¬ 
tunity of finding DInaaaurB In any nnmhar, and thara- 
foro have had tha beat opportunity ot studying them, 
their opinion muet be accepted aa aatherltatlva He 
quotes a P Hay, who does not agree with moat Amtr- 


^aatottw^’nleew^mlon thathtnmiffr 
to a ragtlto It mimt crawl to net aaeMgaiOr 
cotaottoB to depaadent npea astamal o oad itto— - jli 
a mattor of fact thtra was once a ttoM lu tha Mlltfg 
et tha aarth whan nptllaa wera lords ot wMatp-^tifft 
eat elMimto. Tboy damlnatad the water u leM^ ” 
mug. Ptoatoaean and Maaaaaan, thar (flamtol ttw 
aatth aa DlMMura and navlgatod tha air ad 
aanra. It praaant rtptUaa art llmltad to a anwttt# 
movwiiaDt that to by no maana oonolnilTe iMet (M 
they alwaya orawlad. 


Oonanl C P H Naaon, ot atanohK aohmito t^ |al> 
lowing report on tha Praneh legal daidalon oonoamlaff' 
the name 'TAartreusa'' as applied to Hquauia 

The oemrt ot appaala at OrenaUa on June Mad TWa* ’ 
daradadectolattin the kmg-dlienaaed caaa tnmlito ttooff 
the rimua involved In the pnhile mle and nae la Vtomoa 
ot tha tmdednnrk ’TJhartrenaa” Attar tha wpntolhii 
In 1M3 of tha Carthuaiaa moiiha front thalr poam^ 
lA Orands (Jhartrenae, tha making ot tha wabkninn 
liqueur (the dlatilllag of whlteh end the aro^atla tftoott 
entering Into lie ooanposttloa wera ctolmad td be 
known) was Intmated on the part of tho state rsoilva^ 
to a promlnmit French distiller The latter, aa asdhte 
tbe sale by anctlon of the very valuable trade w a i to 
under which the liqueur waa nalveraalty known, made 
a written advance offer, on tha haola ot which tha hida 
wera to bagin at 1500,000 franca (fMtAOO) TKarw^ 
after came forward a second party and guarantatd tha 
receiver an auction offer of SOOOAOO franca (IHSAlM), 
but thla was finally reduced to 5,000,000 francs (|in,» 
OOO) 

This Bgraament tha aacond party tallad to keep, ha 
withdrew tha offer, and aa a eotiaaqaanoa, at a Mnad 
sals to tha blghaat bidder tbe rl|ht to tha trademark 
waa sold to a ecinpaiiy torwad by the flrat party for 
the aacrlflce sum of S02,000 franca (IMJ85) Wbara- 
upon (ha receiver brought anit against tha Bsoeud 
party for breach of contract, and tha lattar, after a 
strongly contested trial waa condmnaad by the crtvll 
roint of Orenobla to pay the former tor non-exeentlon 
ot contract Lott 000 franca (iniAW) An appeal 
was taken from thla Judgment, end utter another pro- 
longed hearing and argumenta by eminent advoeaua, 
the oourt baa not only anrmsd the fault and raapanal- 
'blllty of tha second party, but htcrcaasd the damage 
Inlercata to be paid the receiver to 5,455,000 franca 
0470,654) 

The naa In tbU country ot the trademark Chart- 
rruae was decided by the two lower United Staten 
conrts agninst the Obartraux monks and In favor of 
Die new naneb company An aiveal to, however, 


pending 

According to tha lataat atotlstles, the total peat bogy 
of Swadan would be eapable ot producing 10,000 mU- 
liona of tons ot airdrlad peat, auttabla tor fuel. This 
quantity, aa compared with the praaant tmpMt Of aoal, 
would be soOctont for a period ot lAOO yean. Mon 
exact examinations of the geological ebaraotar of the 
peat boga wiU soon be etarted by the Swedish Oao- 
logical Boctely 
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0«r modMn kttowledfa «nbnu!w mucli d«U 
ill Um Mtul ndtratvrr moTammt, lU data ot eom 
BdBoaaieit, dnimtloB, and tanninaUon, tlie tarmlnl 
Ot'tba Jonmajr. tha rout# tollowad, and tha mannor In 
%k|e& tbe traTVIlnB U partormad. Wa h^va aocnmulat 
fd * gnat raaaa of atatlatka concamlng tha tlma In 
fWU wban caitaln faatharad wanderan mar 
tia riaaanabir axpacted to appear at a glTen point 
aleog Owlr route. We know that the method ot per 
ImmlBS tbeae Jonmera raHea muck hot|rean ipacloe, 


■ and return, whether thar dr almoet 
eoatinttoualr or hr ehort, lelaurelr etagea, whether 
fUidkta are moatlr hr dar or night or both, the route 
,(oD0wud, aad whether thla la changed hr aarring 
weather or other conditions. We alao know that oor- 
taln opeolea perform their dlght to t 


mer homea along one route, and return to their oouth 
art winter homea hr a wldelj dlltereut oouraa It la 
well eetabllohed that ooma apeclea dock and dy almoat 
rttireir kr thomaelvea, that othera are found widely 
onattered among Hooka of other apeclea, that In atlll 
other oaaea two or three apeclea may almoat certainly 
he found docked together, while In aome inotancea the 
dlght la perfbrmed more In an Indiridual and otrog 
gllng manner It la a fact well known to many gunnern 


wtktaiv'' to the waadoifnl broadlsg grouada along 
Mig oongt of North OanUna, their numbarn naam only 
to be li m i te d by the peraeontlon of tha gunnern. The 
twrthward Journey of the membern ot thla dlvlnlan 
It la true, la tor tha moot part extended well Into the 
Arotlo or nub-ArctIc reglono, but thla la largely a mat 
ter of n e c eo al ty, to oecure ludlclent arena of eiiilable 
nature where they may breed In peace Where blrda 
of thla divlalon are not harraaaed In late winter and 
npring by ahootlng It ban been found that they uften 
remain In conalderable numbera to breed, much fur 
ther oouth than tha uaually oacrlbed aoutham limit iif 
oummer reoldeuce 

On tha other hand the migratory movement ot the 
■econd division mentioned la one of the most extreme 
known dneh blrda aa the mtiden plover, black bellied 
plover, buSbreaated aondptper, and othera ot their 
kind are startling examples ot the moat wonderful ml 
grallon flights. Tha golden plover breeding within 
the Arctic Circle often extends Its quarioni aa far 
south as Patagonia. Ot neeeaslty the breeding season 
bi abort, but nearly six months la spent In winter 
homes. About four months of the year Is spent In 
their spring and fall Joumeya, which are aomeilmeH 
as much as 3 000 miles In length In spring the> 
travel northward vto the Mlmiaalppi Valley but In 
fall they go south by the way of lAbrodor and Nora 
Scotia from tha latter point launching out to sea and 
In favorable weather ottem making a trip of i too 
miles to South America without .a known atop *~Tbcrc 
acema good rcaaon to believe that this avoldlug of our 
coast has increased In frequency since the sbootliig of 
the birds by the barrclful so reduc-ed their nuinlMirs 
and endangered a uMstwIse Journey overniiirh 

The black bellied plover breeds equally far north 
and cm this henitsphore wtnlem In the West Indian 
Braxil and Colombia The buffbreasli‘d iiandpli>cr 
summers aa far north as the Arctic coast nnd wlntc ra 
south of Uruguay and Peru Migratory movement In 
all such birds has been undoubtedly alfcMled by chBiig 
ed coastal conditions and exewssive shooting 

The third division rc>presents birds that arc piartl 




Thu oeprey’s nest to which the birds return year 
sfier year 


by birds In Ihilr Joiirneylngx north aud suiilh, baa 
Icing besn Iiljaiidcnii >1 hr (he nnillbiiluKlst The ques¬ 
tion of food HU|i|il> <ml> (ifTi rn parilal solution This 
Ib true of other lintiillve laiisiH advanced It seems 
probable that a nuiiilKi of cuuses In a great variety 
Ilf rombtnallon lonlrlhiiti 

In tlie Ktcidy of nilgrnllon one fnct n>einH to 
uniiilHtukiiblv cHinlillHlicd nauirly ihe exlHliuie of 
ixtiiiit IhHl iimliliH bIrilH In flcKkn or ludlvlcliially 
lierforiii nilgralory Hlghts id griHl length and to 
turn with great prielslnn to Um breeding siiul of the 
previous year Thus we lliiil blrdu that lined grti- 
garlously na gulls ti rns hi riinH iiiiil othera yearly 
relurullig to Ihi auiiie lalaiid atrip of Iwui h marsh 
or awaiiip In a iiiliin} and uboul tin aiiiiii llmi each 

more or has aolltiiry In lliilr iiealliih hahlla nlurn In 
many liialHiirea to lh> hhuh aiail year atti r viar Ihe 
bridge girder llii Imam In thi row sliid or the mold 
Ing on the piirili pillar that has this jiar held a 
Iihmliea neat will liu In iiiii liiild nui.h a nest next 
year It la not i xei plliiuul In null on the llmh of a 
Vlllagi aharie Inc tin laiuplid neat of the BalUniore 
oriole Ihe wealliereil Inal years uifil and the baltired 
rumalua of ilii neat of two yiara ago A last years 
nist of Ihi vine la ofliii a giaid riae In Ihi liiime- 
dtatu wherealioula of an laiiipled nesl Itolilna nests 
are nut Infnaiuently built on the remaliia of Urn diiml 
rile ot the vear brfori A hawk a in si la ofliu used 
for many m ni-a In sucieaslon and thla la p-iKli iilarly 


The MSt Of the Florida gulllnnle b 


that the coune and manner of oertalnapecleaof mlgTm^ 
tag blrda hoe been ckonged materlAy within recent 
regro, pOrhape permanently, and that temporary cbiagec 
I 'Of ^ nfcaracter oenatantly occur, due to eoeily ncor 
^ aiaed canoM. That claaa of blrdi whoee Ufa cycle Is, 
tortniM, beat known Is natorally the one which iB> 
‘-clndon thooB elaaoed aa game blrda Notably, oa re- 
iaiAi mtaPgUcil. these Mrde All readily Into three 
. dWMeag' the water fowl, laolnding dudut, gaaae, oad 


site) even after the manib hoe become the center 
of a hustling city section 

cally unafforted by migratory lustlnit Tho bob-white 
and ruffed grouse arc permanent residents where 
found, till adverse ctrcumatanecs forre them to leave 
or extermination removes them from a locality 
The most fundamental factor In nilgralluu the 
eauae remains practlLally unknown so far ss birds in 
general are concerned The formerly attributed causu 
and the one which still figures largely In the pcqtular 
mind, and teeklng of a comparatlrely equitable rllmato 


till casn wlih tin. Dsh liawk or oaprev wlinue uinls 
thus added to year by year iifli u bcniiae very bulky 
with the uuili rpart or foundation a rruiubllng mass ot 
agp-decaved luattir Woodperkers who seldom use Ihe 
Hauie ncsl twbe often have two or luiin exiuvalliius 
In the HBiuo stub the ni sting lavlUes of Huiiessive 

All thla evidence of a rciurn of Individual lilnls lo 
a given liirallly be of loursi not abKoIulely innihmlve 
It Is seldom laMCHlble to odduii siiih ixineluslve evl 
lienee The reaaunubli conclusion howunr 111111.1 bo 
that the weight Ilf eviilenre la In favor of tin ilieury 

ll'iiHhHiiiil fill yaipi I('i I 
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na onruuiMiAnATCioon. 

riK upbtlulnio-diAplianoicoiM la u inatromant for 
('iHiiiinliig thr fundnn, or back of tUe hnniaa ejre. It 
b ihp Invention of Dr Carl Uertxell, of Berlin who 
(laliiiH thnt I bn Initrumout and Ita arrn aaorlea anpar- 
Mile anvlhlna that baa prevloualjr been In uaa. Briefly, 
tbe lualruuieiit conalita of an eighty candle-power 
elc<trlc lamp whlih the patient holda In bin moutta, 
08 fur back aa poaalble Thla highly lllumlnatea the 
rcllna of the eye rrotn the back, and tbe aurgeon look¬ 
ing at It rrotn tbe front, la able to.make a much more 
HitllafHi lory examination than waa poaalble by meana 
of nfleeted light and eye-mlrrora 

l)r rourac tha examination takea place In a totally 
dark room while the palleot weara a black maak over 
hla fare In ordtr to concentrate the effect of the 11 
Jiimlnatlon holen being cut In front of the eyai, 
through wblih the nurgeon makea bln obnerva- 
tlona 

Theae are the encntlal points connected with the 
ophthalino-dlaphanoBoope and Its working Thera are, 
however a few other detalla connectud with the In 
VLDtlnn whirh an of luirtlcular InlereaL Tbe lllunil 
natimi whbli Ih roniuutraled at one end of the tube 
le tin tliiiea mure powerful than that which li emitted 
by any oihur lamp provlouBly employed In nnrgery for 
fraiiimltted light An we have aeen, the normal 
candle-power In eighty, and a moment i refleLtlon will 
convince the render that It aoiild be quite out of the 
queetlon to make use of an ordinary lamp of thla 
kind In the nionlh or Indeed In cloae contact with 
any part of the body bocause of the great heat which 
In generated Thla difficulty has Iwen nurmuunted by 
nioann of a i nuliinioiia Htreom of cold water which 
clrculatcn within the lamp In the complete equip- 
munli the water la atured (n a glaea reservoir 
aupiKirted upon a lolunin, down the hollow 
of which the fluid iiannen to a flexible tube _____ 
whlih rnrrlen the Hlrenm Into the lamp 
through which It driulatea A aimllar lube f 

carrlea away tbe waate water which le nitl- / r: 

matoly dial barged Into a veaael at tbe haae ' d 
of the apparatiiw 

A neceenary nnd moel Ingeuloua addition 
to the ophihalniodlaiihanuiicopa la the con¬ 
tact signal lamp which le fixed to the col 
umn boniath the rcw'rtolr, that la to aay 
about on a level with the eyes of Uie aur- lif .J 
guon when be la making an examination H 

of the patient L 

Thla lamp llghiH automatically Juat befon ^ 

all the water la dlerhargcd from the reaer 
voir, ao that no matter how mm It absorbc>d 
tbe snrgeon may become In hla examine 
lion he will lie at once apprlacd that the — 

reservoir la alinoat empty by a midden lllu . 

mlnatiun of thi darkened iliambor Ho can ’ 

then at once awllch off the «iirrent from the 
lamp, which now that the cooling stream 
haa ceaaed to flow would become beated and causa 
discomfort to hla patient 

U should be addtd that tbe outer cover gloae of the 
apri lal lamp la nadlly removable, ao that It may be 
alurlllxed after esih une Moreover every luirt of the 



dflw - 9^ Ig in «k{. 

ooBbtBgdflM at MBhad ainhalt ud iMM tMaiinM'' 
oil, as rsMwikB fslgdsnqt. It will nsdO^tpsaX^ 
tlwD, thst tbs pn«srUM at the osment wfil 
the nIatiTS quAbtltlss of the two tagredtebtt, to l^lir 
nothing at the ohnnotorlstlM of tha psrtlonlsr swIuUi 
and oil noeiL For proetJenI parpooas, then, U ti fean4 
veiy deatmble to know In advanes wbethor the o«M«t 
belv Binds Is going to be what is wanted. 

There are two principal properties whoSe detennl' 
nation Is aonght These ere dnetOlty and vlsooslty, 

In order to meeinre the duoUUty, the toUowlnc 
method, dna to Mr A. W Dow, may be employed’ A 
mtdd of fonr pleoM Is eonstfnoted. the plan view ct 
these being ibown In Kig ] These pleom are att 
up on a brass plate which feme the bottom. The aide 
parts are held In position by s clomp, as shown in 
Fig. 2 The Intarlor portion ot the mold hi In tbs 
form of s prism, 1 g 1 s fi osatlmeten Tbs eamsnt; 
la now poured In, hot of course When cool enongbt 
tha top Is smoothed off. When the temperature has 
fallen to tbe point at which It la dcatced to make tbe 
test, the ebunp Is loosened, and the two aids |ltooaa os' 
(Fig 1) are removed We now have a prim at oo- 
THI OntTHAUfO-BIAPBAXOdOOn. Bent held st tbe sides by clips—tbe end plsoM of tbs 

mold By Inserting hooks In the eyes of the <Upa, B 
an common in certain parta at the United Statea are Is easy to arrange matters m that these clips may bs 

composed of hn admixture of some asphaltic cement steadily drawn apart This may be accompliahed by 

end sand It le quite Important to have pretty exact band. Mr Dow mentions the rates of separaUon Ss 

Information about this bituminous cement In advance 6 eentlmeteri per minute for the temperature of TT 

of Its use In i«ving mixtures One reason for this Is deg. F, and ot 1 centimeter per minnte for 20 dag. F, 
that the cemenu are by no rnmna all alike. And sec- It la stated that ‘ It le not safe for an asphalt hSTing 

ond the requirements for this use and that vary great a consistency of 40 penetration at 77 deg F to pnll 

ly Thus It comes about that it la a matter ot non less than 20 centimeters at thla temperature” Whst 

aldcrablo Importance to determine the rbaracterijitica la meant by ‘a conilstency ot 40 penetration” will 

bocoine clear In the aequel 
In order to measure the vlaeaalty (oon- 
alatency) of a cumeni, recourse la had to a 

--- device tor measnrlng the depth ot penetrW- 

tlon aecouipllahed by a weighted needle In 
a given time Prof H C Bowen Is esld to 
have Invented tbe pioneer machine abont 
twenty yean ago Beveral devlcea have 
been developed since. The one which Is 
, ,, probably moat In use at the preaent time 

was devised by Mr Dow But thU latter 
has now been Improved upon by Metore. 

^ y Richardson and Forrest. » 

(V- in the Dow machine, e broad upright 

rises at tbe rear ot a base, as ebown In vnr- 
tlcal section In Fig A Tbe epeolmen of 
asphaltic cement Is contained In a sma]! tin 
II jj box. L ImmMraed In water In e eultable re- 

cepiacla This last tests upon tbe shelf D 
xn aluminlnm rod C Is held by a clamp B, 

nd «.how mold for In a\2L 


and sand It Is quits Important to have pretty exact band. Mi 
Information about this bituminous cement In advance 6 centime 
of Its use In i«ving mixtures One reason for this Is deg. F, ai 
that the cemenU are by no mrana all alike. And sec- It Is state 
ond the requirements for this use and that vary great a cooslstc 
ly Thus It comes about that it la a matter ot non less than 
aldcrablc Importance to determine the rbaracterlstica Is meant 


froet views of the Dow penetrometer. 


ut samples la course of monufseture or an advance 
of actual UBO In fact, alnoe the asphaltic cement Is 
the controlling lactor In the mixture used In sheet 
Hsphsit paving It Is very necessary to make this ce¬ 
ment with ]ust tbe properties suited to the particular 


* this Utter is held In position In the alumt- 

Dium rod by the screw B Attached to the 
an advance aluminum rod <7 la tha framework 88, Fig 4, carry- 

c cement Is Ing a welgbl W It will readily be aeen now that by 

ed In sheet locking the ilamp M open, by means ot tbe button F, 

ake tbU ee- the needle, weighted by tha parta 0, 88, and W, may 

e particular be brought Into contact witb tbe upper snrtaee of the 


lamp iiiey be had In duplicate 
and as throe arc tierfei lly Inter 
changeable a broken nr faulty 
part may be at onfc replaced 
The wbuin apparatus bos been 
devised with the utmost care 
and It Is (Inlinrd that even 
those who arc unfamiliar with 
electrical appllancca may quick 
ly In mnic act iintcnicd tu Its use 

The oithtbiilmo-dlapbanuacoiie 
was specially Inveuled as an aid 
tu diagnosing dlBcasns ot the 
eye, but It baa pruvid of great 
service In exsmlnstlruig of the 
throat and nasal (a\llln8 while 
it will probably proM of sirvlie 
to medlial silcnci In many 
other wayt Its (hlef adranlana 
lies in the fact that an extreme 
ly powerful light niav lN> ob¬ 
tained without hwal radiation 

TBsmS BITlfHMB FOB 
PAVBHUTi 

In every direction the Indus¬ 
trial and acJenllflc worlds are 
endeavoring to juiiunire the 
properties of substam < a An 
Instancti nr this tindeiir] waa 
given In the article on 1 eating 
for Hardneaa’ In the SuFNTn-ic 
Atiniii tit for August 39lh 
1208 in the present article It 
la proposed to give some so- 
count of measurement efforu In 
g very dlSsrsat field of activity 

Hm shset ggphalt pavsaiMiU 



8ida vim of Um bmpiwTsd psMtMfiHtar. Fwtelu Md 

TMiM Bfenmtm fATstem. 


specimen, and allowad to begin 
penetration 

There are two remaining 
things tor which mecbanlem 
must be arranged There must 
be some moans ot meainrlBg the 
time and the amount of pen*- 
tratlon. The former of these Is 
quite a simple mattOT A pea 
dnlum beating hal f eeooude is 
arranged at some conventeBt 
point ot attaobment Tbe two- 
and requirement Is aoemnpltslb 
ed as follows in Flgn. I gad 
4, 0 ts a rack meshing with * 
pinion bock of the dial H, tad 
ooatroltlng the tndteator M 
the rear end of the spliidte 
carrying the plalon Is a dram. 
A rather thlefc thread la wonnd 


about this dmm, and wal|fht«d 
at lu lower end by the wa]0t 
H This last Is of enoh smonat 
as Just to oounterbalaiiM tha 
weight ot the ncl im tbe pla- 
Ion. Oonsaqiiently, If tbe lowet 
end ot tbe rack la brought tato 
contact with the alnmtnltua lOd 
0, It wUI not ofintrlbiite i&y tat- 
floence to the paaetratlaa of the 
Boedto. At the begtanlng at the 


^ BgalB ^ the coa^i^gi^ 
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Hiid rolinr-cted by oompoond poaltlrb 

I lull bill at both cranV a«d main ahatta, 
an llitvil on the forocaalle head for woric- 
lui Dip anrhora 

rhp alPBin atcorlng la of the Oaldwoll 
piiiiiblnid BtPBDi and band type with con- 
irul ritiariiiiK to thi MlHprlnK atandard on 
thi iiailKuilnK bridge and la placed In 
thi (ngliip-rrxjni laalng Haatle'a hand 
Htriw HiMFliig Ib flllPd aft Immidlatply 
ovir the rudder bead for oao In laiie thu 
Bliam giar breaks down On the elar- 
board side a motor launoh la larrled un 
dir Willn bow davltn ready for Inline 
dlDtr uMi for taking Hniiiidlnga or making 
obiii.r\allunB 

WME OITBIMITtU 07 IXVIITIOH. 

((’iiflilurfid film ttagr jii’’) 
by fork biilwarka 6 We wonder It the 

Inventor really believes In the elllraty of 

the hand-operated atrew propeller wbleh 

Jhe fimhly for the Prevention of Cru 
rill to Aiiliiiiila would nndoubtedly In 
iiifBt llHilr In rcdlialulug the Inventor 
« ho di f iBed the arraiihi lutut here show n 
to enable a dug or rat to run a aewlng 
mai bine Wo onr« hi ard of a man who 
patented a oontrhanfe for driving a cot 
fei mill by means of a hicyile go that 
by the alinpU luntilvanie of riding a 
bleyele It was posHlhle to obtain not only 
a rortaln ainoiint of exhilarating excrilaa ' 
but alBO to provide enough ground coffee^ 
fur breakfnBt Thia patenlci Hiirely out ^ 
dueu him The dog la made to rulato a 
irniral shaft rarrvlng a large gear wheel 

whhh meahoB with a amall bevel grar 

carried on the sewing niuthlne driving 
wheel It aeeniH to UR that after the dog 
bad sewed one ahlil ho would be too dlxiy 

to do much more oi p< rliapii w hen that 

Off lire the tontral shaft Is to be driven | 
In the opiioaltu direction 

A. grain of i omiunn aenac la to lie > 
found In the trunk that liecomea Us own > 
luggage trolley for It must be contisised 
that the ordinary trunk when full la not, 
the caalest thing In the world to handle 
Tin Inveuiiir lius proilded a slogli wheel 
•nd a folding level handle which servea 
the purpoae of pushing the wheeled 
trunk along He evidently waa not ion 
Cornell much with the problem of the 
amount of apai e ronaumed by the whccia 
and the handle when folded within the 
trunk I 

The handle shown for carrying parcels i 
naod In (arriages baa been impUiyed In' 
Buroptan railways The device coiisista 
alniply o{ two at rape and a rest board 
with the whole obbII} detachable Siraiis 
serve the piiriioBe of binding the rest 
board and walking sticks and umbrollos 
together 

A boat driven by windmills Is cer¬ 
tainly a nil 1 hnnkal i iirloalty Just why 
this luiuplleateil arrnugeiiiont of bevel 
genre connefllng the pnipeller shaft with 
the vertical windmill shaft should Is 
better than lonvns irniiBcendH our linogl 

There Is a toiiih of tiui Yankee In the 
Bshliig device tbi Iasi of llio Inventions 
llliistrntcd hvldintly the Inventor wna 
aeciistomed to flnhlng In stnama where 
biles were few and fnr between and 
where imtlcme waa III rewarded He has 
contrived a fishing pole with a swinging 
arm lanjlng n rlapiwr whirii Is made 
to ring a bill as sixiii as a Huh biles and 
■wings the arm dunii 


BIRDS Of PSnAGS 

(Contiiiui il [mill lum, tVi) 
of tho reliim of Du name IndlvMiials ! 
8ome wonderful hiimpian records of Ihej 
rt'liirn of o biumIi in a glon nutting 
site are glim hi r|, im, Prof Alfred 
Newton A loiiiuKiii full on Pniro pere- 
prftiHi a eoBiiioiiolliiiii bird eommonly 
known aa the el«< k lunik In this e-onntry 
had Its cyrit at oiie imlni In I-Inland for 
ItO years that ii, lo i.ny (here was at 
this same point in on idc | nest of this 
■pociM from 17 .t> to IK <7 A) Oxbrldgo 
in one or the otlur or Un earthen bottles 
placed for their ub« u iiair of blue tit¬ 
mice had tbelr nest i>\ery year with two 
(OpMhided on pope Ski ) 


STILL GROWING 
Over 210,000 Circulation 

LESLIE'S WEEKLY is growing m ctroJaiion. mflueace 
and advertumg value—growing last 

Over 200,000 people subscribe to or b«y LFSIJE'S 
WEIEXLY each wedc because they want an iflusttated newspaper 
and cannot get anydung like it elsewhere. 

Advertiirn use LESUE'S WEEKLY because they n. 
cogntzo It as the only paper m its clau vntiiout a compeblor 
in a highly printable fidd. , 

Because in consequence they run less ridi of duplicate 
circulation than in the mulbttxle of other publications which awle 
from name are all about alike. 

Because a big pubbeabon bke LESUE'S WEEKLY 
filled with the finest photographs depiebng every nnportant or 
nabonally mterestang event makes the best possible history of 
the wodd’s progress and insures each weekly issue a longer hfe 
than roost monthly magazines mi]oy. 

Advertisers who buy space now at the rate of 75 oentB a 
line will get the benefit of thu large and rapidly mcreasmg 
orculabon which is absdutdy guaranteed. 

AdoalUng Depaibnatt 

LESLIE-JUDGE COMPANY 


Wastara (Mflca 
113S-37 Marqaatta BdUng 
CHICAGO, ILL 


Fifth Avant and ZTlhSlrett 
Braaiwkk Baflbf 
NEW YORK 



BARKBR MOTORS 
iBHiMa-tX to 10 H MimnlMl 

6 .LIMIXER.IOMM.II. 6 OU. 



.. .-aiatar an Oma apintw _ 

gSfiSTwViJS 

lOiadB mtiort wtadow 


B. wlndo* BMkw * Mob- ^ 


'THssr' 


(t wt,I ao^ A U V 




Jot PnUiflic^A BOOK OF mEKES T TO UPIEKEH 

TheBuUet’sFHghtfromPowderto Target 

The Internal and External Ballistice of &nall Arme. A 
Study of Rifle Shooting with the Pereonal Element Ex¬ 
cluded, Dieeloeing the Cause of thu Error at the Targ^ 
lUtaUaltd wUh one hmdttd and dghb/-dght pialeM, dtoaing the mulls tf wer Arm 
hundred lifie expertments performed and dronobgtealfy arra n ged 

By F. W. MANN, B.S., M.D. 
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B thbee new books just published by MUNN a CO. 

HANDY MAN’S WORKSHOP 
AND LABORATORY 

COMPILED AND EDITED BY 

A. RUSSELL BOND 

12010 . 467 Page*. 370 llliutratioiw. $2.00 Postpaid 
1^ VERY pndH mechuK. %y|ielher amateur or BRIEF TABLE OF CONTENTS 
IH ptofeMmial, hai bea oonlroiited many timet ChatasI—r«iii«iiptwoftuIiop.~Duil<hi(ilM 
with weipected rtuatKmt cafluig for the eaer- *** 

cue of c on w ie ra U e mgenuSy Sonetaneagot •nawaoaiunytli. 

wu deddad to open a depaitment B the Sae^c Amencan devoted to the Btereris 

of the'Hudy Man.* There waa an BBwdiate tetponte ham amateur and pro- aT**** 

foMMoal meth a m n al orer the cuiaitry who tent b thounndt of tuggetoooa. The Queer lU.—S oUibm at’nSL ud ilu imp. 
b«t ef there have been prqiared hr uae B the pceteol book and a large poitioa af , , 

ifaaiii haa never before been pnbUied. It may be regarded at the beat ooUectian of tqmcvleto, —dweic. 

idaaa by retovceful men. Not only amataut mechanict, but profeatMoal men aa 
wel wfl hid B dut book htaidiedt of mgeniout tdeat. winklea or * kmkt,* at diey 

are caled. The e lect nci an. the phycnt and the ehernat have all fianahed they O^^^^Htiahraiakinul U»i>iiify 
OMla of ideat. 

eheUotytic racofia, wnlat Idcaniiky etc. 

SCIENTIFIC AMERICAN BOY “ 

AT SCHOOL 

By a. RUSSELL BOND 

12oio. 338 Paget. 314 Dluttntiont. $2 00 Poetpaid 

T he preMot volume > a lequel to 'THE SOENUHC AMERI¬ 
CAN BOY,* of which many tboutandt have been told, and a 
cootBuea the narrative and detcribet die eontruction of vanoui 
devKct and apparat u t wah particular reference to outdoor ute. The 
oonamcbofu ore fuBy walua the powcrt of the avenge boy and the teit it 
wraten to clearly that there can M no fadure d attentun it paid to detail 
The fait of chapten below givet an admrable eprtome of the content!. 

BRIEF TABLE OF CONTENTS 



Chl|iirf VII —Huidy man about llv homr - 
Deccntoocift gnd ornAmeaU, elmnrg] ftfrWu 
cookrt Kfitm fetngeridicm, m3k wttKtMit 

•ppgratui \iosie mmAr vacuum cleaiMv how to 

^ ^ntuian -Pnriabk 
auloiiMbile houK conteiluv a bimy uto an 
aaaomobla aito icpain, a w maa ainhip a 
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By RALPH C DAVISON 
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HIS work ihould tpped ibongly to aU of ihoae mlentoed m oniainenlal con- TO PtEvtNI I 

I Crete u the eUdioi hu taken up and eiplaned m deiad m a moB practical tW DjiAK 

^ "raniw the vaiMUi mrthoda of caatag concrete mio acDamenlal thapet. The ^ ^ Tj 

tdea of the thrteen chaplett of which the book b compoied w31 give a | 

general idea of the broad character of the work. The lint two chapten explain a || 

moB uuqua and ongsal method of working pottery wiuch hot been dweloped by the Box po,, turning pla.<«tfr 

author. They are enuded 

L Malong Wne Fotmt or Framea. II Covenog the Wue Fraroet and Model- 

mg the CeoMBt Mortar ate Form. Tha remaiung eleven chapten are at foDowt 111 Plaaier Moidt lor Sanpie Forma. IV Flnatir Molda fnr Oiijcrta Havmg 
Cwed OulEnee. V ConJimation of CaBagand Moddag—An Egyptian Vaee. VI Clue Moidt. VII Colored Cemenli and Mnhoda Uaed far Producing DcNgiu 
[ wkh Stmn. VUL Selection of Agvegatea. IX Wooden Moidt—Omamental Flower Pott Modeled by Hand and Inlaid with Cnioied Tile X Concrete Pedeaula 
XL Coaoeto Benchaa. XU Concrete Fencee. XIL MHcaAaneoui, aicludmg Took, Wateiproofing and Reuiforcng. The chapter on color work alone n worth many 
tones the coet «f the book aasnuch m there ■ kde knovVn on due aub)ect, and there it a large growmg demand for thii data of work The author hat taker for granted 
that dm leadv know* nathag whatever about the malenal and hai expUeed each progreaive Bep m the vanout operaboni throughout m detail Thete directiont have 
he*B Bgple m e n ted widi h^Sm and fane Buttnnant whidi are to dev that no one can mwin Jeraiaiid them. 
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natm rnnun. 

ICoMhiM from foge 
peMtiUed tato Ui« ■uMlmen Ai It U 
^^•Ired to uoertolB tbt* with cahsUar- , 
ablo MCttnqr, it 1« MemM*rr to mw>»J 
Om OlvIiMment at Qm rsok. This ia tbs ■ 
oQpa o( thb plaloo bnfl ladlemtof Tba 
dlnmloiio of tbew ar* w amiwed that - 
• fall of 01 nllllntatar (saOOOlO Inch) 
will oorrwpobd to on# dlvlaUn on the 
dial. 

Fuietratlop at moat tamperatuna la . 
permItUd lot Juat flae aeconda. At tha ’ 
, i wgtwta g Um nadhif of the dial la 
' noted, and alao at Uw cloae. The dlt j 
faranoa wlU abow tha amount of panetra- I 
in tanna of tantha of a mllllmetar * 
But It the teat la made at the fnealng j 
point <a water or at a lower temperature, [ 
tha panetratlon la allowed to oontlnue . 
for a lull minute. The weltfbt carried i 
by the needle la not alwaya tha aame ^ 
ICor temperaturea that do not rise abora ' 
t> deg. F, the weight U 100 grammaa ^ 
At 77 deg. F it la 100 grammaa. For a 
'temperature of 100 dag. F or higher, ^ 
the weight la reduced to BO grammea. j 
Aa the apparalua depending up«m the ' 
naadlm welgha Juat BO grammea apart ' 
from the weight IF, tha reoulaita rarl ' 
atlong in load are readily made ■ 

The queetloa arlaea hero bowefer, aa 1 
to whether there ia any point of view 
from which the amounta of penetration 
at the vaiioua temperatures may be re¬ 
garded aa comparable Thus Mr Dow 
gives the penetrations of three different 
aephalttc cements. A, B, and C, aa tol 
Iowa 

PeVRTBATlOK DUIIBFIIM 
Temperaturo. A B 

13 deg K 10 18 

77 deg F 56 47 

100 deg. F 160 110 

116 deg. F 360 220 1 
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Nothing M cheap or ' 
^ dear except by comparison 
But per fe ction is never dear 
I That’s why “Ja**«r” is 
i your best money's worth in 
I underwear 

4 Alt Wool In All Weights i 


at. Jseoars a w a co.a OWN snusi 



iwi-en nredln and specimen liaa boen b«- 
riircd The countorbalam Ing arrengc- 
miul need In the Dow npiutralua Is ro- 
pluitil b) (111 prcHsuro of a aprlug Iho 
ruiualiilug rputiirea ore CBScntlatlv thi 
aanic Ihii nJiHlinn of thi fraimnurlc 
dcNlco viilgiiUnR tho nii-dic anti ihe 
Rtrlng iiiiinli rbalancn would seem lo bo 
atepa In aihnnii. cairn tally If Hu rc- 
plaiouuDiH «lll \l(ld as kismI rcsulls 
A pradlcal nurd may In uildi d aa to 

tratlona I he icment A la ngurdid an 
Hhoaing aa great a variation uk Is aafii 
for inicDienl use A greater vartublllty 
In vliHoaity at tin different l< ini>teaniri 
would bo diniiull If not Impoaelbli In 
prailliBl appllial 1(111 It lofl iioiigb for 
32 dig It wiiiild h( luu Hufl al bigb !• in 
iieralures (' hIkiwh a BleadlniHH wlilili 
would lie vnluabli Ir 11 werr mil fur an 
Bieoiiipanylug bad quallly Iih dm Hilly 
(at 77 dog If ) la but 2(( while A la JUil 
II Hhowj leas variability In vlaeoalij than 
A and iiioro than (’ Ua dutllllly (at 
_ 77 d. g F ) Ik 7C 

The aiiaeeiitiblllty to iliangn In bard 
iiiaa ri«iiltlng from apiilliallon of heal 
or lo RRiIng may bi aaLirlaliied b> uill- 
l/lng thi pent ironiit(.r 
It will be Keen from a eonBldcralIrm of 
the faiiH uhbh have birn reeouiitdl that 
|ilie testa for diiiilllty and vlaioslt) am 
of gnat prudliul iitlUly 


HOLTZER-CABOT 

MAGNETOS 




the greater the amount of material dlo- 
placed. and the greater the frictional ro 
alotance (due to adhesion) per unit of 
penetration However, It la conceivable 
that the form and material of these coun 
teraeting tactore might ha so adjusted oa 
to nullify each other 
With the dieturbancee arising from oc- 
ealarattan and from variation In resist- 
anew ^Im tp ated, there still remains tha 
apparanUy faulty method of varying tha 
VeUihta and the time it would eecm 
DMtar to nsalntaln theae taetore preeiaely 
tbe aame. or elae correct the aumbera ao 
aa to have them comparable, whatever 
the temperature However, the Dow ma¬ 
chine has, apparently, proved Itself of 
great value In actual ptactlcoi An Im 
proved machine has recently been put on 
the market. In which Iho framework 
oiljnngeiaent supplying weight for the 
aeaffta In entirely dtocarded, being re¬ 
placed by n tuba containing the weight 
■nd kohltng the needle ThU tube alldea 
tt a gujdewm Bupported by a aobstantlal 
upright Tbe extra weight, aa may be 
aaen in tha engraving. It ploeed low on 
the tnbe, and ae will tend to deflect It 
but Uttle, U at all The table earrylng 
the madman U euppor^ by a acraw 
anaagement This enaMet tbe mectmea 
tft ha brought Into oonlact with dm ace¬ 
dia gt aara phtHttoB. The mlfyor, gean at 
tliB hqttptt (d the nppatadia, tmoUag thg 
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_-_t WevI region of the Uiuleil Slutos n ( ]|| 
number which will mI lorth liruodly and h .> 
ItKKlIy not only Uk aipiiulturol iiiU-rosls j 
of that rugam but also IIkjmi laiger on- ' w 
emeoring iindeitiikings wliiJi un. ilc5-| 
Unod lo Iransfonn Uk MkIcIIo Wtii. in "J 
|Mirt ol kinal, into u muiiufarturinti ter- 1 w . 

» rUory 

WHh that obiect bi view (he Mlddlo West Nuinbor will ixibluh artl>Jps on Uk following ";; 
«d)|eds I'll- 






-uof... lb* 'tfamt; 

Sr* Aswrww " **"*** ' 


The MWdte West Number wiH bo mort* llwn Iwke the size of the | 

S utar SatNTinC AMERICAN. It will be favishly ilhjs rated , It will 
contained In a coloied cover which stnkin^v depicU Chicago s gram. s.-- 
elevaton at work. Order from your newsdealer or from oji,. 

MUNN a company^ Inc., 361 BrowIwBy, New York City'vt^ 
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IiOOM MABRITIO BimRlAEOM ABB TBE MOnMIB 

In n bnllatin recnntly BokHihod by Um OMlogli^ 
Bum. Mr Ooorgn E Balktr b|fMihka*ly Htqalrai 
irbotknr than !• nat n hltharto nnauapartad relation 
batwaen Bifsatla dlatnrkaaeaa aa «anU«tad by tba 
itimpaai naadla and petrolaiun daiwatta. Any aneh 
atMapl moat nacanaarily ba haaad on aoma daOnita 
thnory a( patrolenm'a origin. AeeordldKIy Mr Balkar 
aiariaaa tba ewiditlon of knowlodna with roferonoa 
M origin of potrolattin and other Utumlnoua aab- 
na. Tba nmOt la thoronghly nnaatMaetory 
• alia ara nndoabtadly orguir a^ aonn are ba- 


'“Stf ___ 

of patmlMun^'gft.Ubfa- dibta^i^dr^ 
naadla am too Iwaamlm to^ilk 
accident or ekiiaba Urn Do » diroid 

or an Indl^ ktriorieal vdeMlbeqM batl^ ^ tyty 
pbananana In tba ieigloa* of mlniddiaam-^ 

No onodoiibta tba not indnairiiitl InBofUbbo m wall 
ga tba dan imiogloni Inlamat of tba BafrblaBin «qOB> 
lion. Aa tlua a|a|iaM |t wlR grow morn ahd mom 
Imporiant. tor tba plscb of dwUmlteg oonT m an nm aa 
will probabip aCKt ohiMma gf tbooa aliaddir bom. 
In tba tntertat both of the daralotittent add ^ ea» 
aerratlen of oar natnral raaonrcnt all tba mbana at 
tba command ot actonoa ihould ba bmngbt t» banr og 
thta myatarioiu anbiaot A gaologlat and a ebamtat 
each M Uia higheat «dar abonM ba cou^ In tba 



^ItlJrVadiBAYNbYMng^ 

a^fetibiib^ n P«^ 
bgm a aatkon aOinbiatlild 
it la ,Mt<$Bmb>y «• tbu 

wnm onntMn tban bfefn i _ 

At ^ agiba ttiag tbara aaan^ to bi 

tbgttbaaabammgaanotaaaldii^tliii;*!^_ 

t|m fast mianlm that UM tilmlnida b 

eneonaif-hntia bnbaUBoaa. thglg Mmwgltbh 

- 


lOAOd T«n FBoa nw tsu to atiaeta. 

It la aaldom that tba publle baa aa owortanlty to 
wltaea* noubla ipeed and rrilabiUty eentoau nontam- 
aneb waa tba cnaa tMa yaar whan tba 
raco waa run on lAng Ulaad on Oc- 
tobar 18th, wbllo the rellabiitty tour promoted by tbe 
Naw Tork^Harald and tbe Atlanta. Journal waa alao 



which la 




novortbotaaa givea a good Idaa of tba apoad and ondur 
ance gualiUoa of (bo naeblaea that am being regularly 
pradneod tor the maikct. 

The Attb eamiai raco waa m over a tlAtcnlla 
conraa, which Inclndad Of eamaat motor parkway up¬ 
on Long lolnnd, and eonriatad ofMlapa (rSM atllaa) 
Tfcera wera )S eompa^loiu, wbila tba Conr atoek cnia 
that took tigrt In tbi M^baatlay HiUa Trophy ram and 
tba oln In Wmoe tar the : 
ot whlrh wora mn almnWanawiaty, iMda g total at M 


. lAA*m#»a)^ 

ary uagtotant of tba «a«i{a bgana. wbofi^ tliglr^ 
tiagna la fc oamtad ^amAgnm^M^ Wtjbplio- 
tlon m aeld»ra«gki aBdtbaf««|h4ii.og|t^tit;«g'^g» 
Vnetad with- A Tdkt(i)g jMimnt, goab bp 
d mim ma wi t pgtrmgum 

OM lak U 4M agataigal attar Mm attmMUb lb aq^ 
hr tmatmant with bigthpngaam«Mm m « > V 

A nwg pmetoA temntm n |ttttBm iby » af. .»l>» 

Wttkoll. 


neltbor rarlaty mo proparly ba regarded sc nnlm 
tporunt. Hr Bclkori rarlow, howeror, doea not 
alQcldata tba lourca of the principal dapoalla, tba 
grant patroleum po^a. Tbcy .may hara been darived 
from- carbonnoaoua matter ot Togetoblo or anlmol 
origin, nod thsy may bare been dorired from camidaa 
ot Iron or other meUla It la alia barely poaellda 
that tba bydroearbona niet aa aucb'bt^ nwaa of 
the onrth 

In thinking oror thle altontlon 1} omurrad to blm to 
Inqnlro wbettaor nny relation cooW be detected between 
tbe boharlor of the compaae naedU and tbo diMributlon 
of hydraenrbena. Not rary^mneb could be akpootad 
from a eomparlaon of theaa pbanomena, ter magnotito 
aaerta an aUractlon ou tbo naedia whothar tbig oTa 
orcun In lolld nwaaaa or la dimamlnatad tn nnumlra 
recki. and again, many If not on rokanto rpetib pon-r 
aaas pounty bq that ropalatana ara inyeW na wsU 
aa attraAtlona. Bran If tba Iren carbldo tbaory of 
genasli wore known to ba corrsot, and omtualroly eer- 
^loct, no ona wouU think ot mfintalnlng that all bodtaa 
of magnetite hara b connerilon, bowarar rcntala, with 
tba occurrence of pofrelsiim Hence any ladloatloan 
of Iron carbides Md acaeclatod potmloum which tba 
conipaaa might bo auppoced U oBord wobld bo otmonrad 
by tbe local attraction of Indo pon dant magma of mgg 
notlt* Berth enrrmta om alao to lomo eitant Meal 
and thua produce Irrcgolarttlas tn docllantien. 

Neroriheleaa, Imgularltles ot tbo oorran of aqnai 
declination on Banora map of tbe magnatle docUnn- 
tlon In the United BUteo. are atrongly marked In tba 
prlnilpal oil reglone When tbla map la compartd 
with one prepared by Mr David T Day abowlng la 
detail the known hydrorarbon 
StitM the colncldeiicee recognlaad 
Ina end other aRruemeiite become arldant 

The niiiet innrhed nai-eemenl la found throughout 
the great Appalu hlan oil Held which la tbe area ot 
greatcet variation In dnllnatlon In 
atrong dcnetllonx of iliu teogonal Unea arcomnany tba 
chain of hjilrmarlmn deroHita. Ill the lateriof of 
the country ilie (oim Idcnoea are l«M marked, but they 
nre rery noticiable 

Tberr are other a>ateniatlc IrrcgularUlea. wrinklas 
In the laogonlc topugraphy whlrh can nof be connected 
Onh ai^h wrlAhle rung dowd the AtthaUC 
VaMmnllid Cootalng the New Jersey nari'm Iron aa walT 
dribiO^''depoalti of Biainlotita. AabUtc^ lleb ttiny 
and la tfomm dup to ^ gnU 
- — -mit 

chart of the naggmtld^^cHBatlan'lAi 
Mda M the Camlmg ban yet baoB pra- 
p^MSatm that ^ nmttNtlo-dbgdty 


tmvmiBg around tbo oonmo nt tbo 
aUrt Tba tiro aaandnry roeae warn 1B8< and tM.1 
nilim Ig length ra e p ttKIrely, and warn lor earn ot amat- 
ter homo-power and lighter bnlld 

The Vanderbilt rioo waa won by th* OO-boraopowor 
Acylhtdor Alw car driven by H r amnt The i 
waa 4 boom, IB mlautea, and 41 lecnada. Tba average 
Bumd mhldUlned Waa am nriM dv tumr. aa agaMW 
M 31 made by Robertaon laat yenr on a batter oourio 
with a llO-borio«ower Looomobila During tba laat 
(war nranda ati avapaga of omr 78 mSaa an hour waa 
mahitglnai, tbg laat nae baing'bovarad tn 10 U at tba 
mta of T18 ibUoa an boar This maebtno—an Im- 
pfvmd Amoricah modal of a wnll-fcnown rraaeh ear^ 
hM always dous well In all ooataata In which R baa 
mn'>atored, and R waa not nt all aarprialng that 
It ■houi(l win Amririca’i premier neing avmtt. 

Tbo only otbor car to Bnisb waa Parkar^ Flat, which 
avaraged 11 &B mile# an boor bnly two ntbar caiw^ 
an (dd Mercodoa and the two-cyelo AHaa 'Wfro running 
at tbe end. Tbla to said to have ba«B dns to tbs uao 
of the motor pnffeway aa mort tban half the oouras, 
wbtob Waa only ball tba length ot thoan naad In pra- 
itooa yanm Tba cemant durlUca of tbin read, bag 
tiigbt uadoUttona that make It a vary tavern tari of 
hath Urw and meohaalam. Two efcn brahn tMr ■tae^ 
big kauridN.'toay^kad eiuckad eyilndam, and three 


The blventar hga (egml that aadMn ln-1naolb^ tti 
alt at aadiiarr maoB tamdantaibi hot In mn«lT^ mmbh 
in bat oil r 
ent In oatte 

tlcally Inaolttbta in athar, b 


Tba new proatan aaaoNliikly oauatitg m tiaglMg iba 
oottaa with Catty eita (Atreariim) at ti 


i> at t oi a g a agtam agaA 
■ gra not daniwiAgtd. 


a MgraaB. ai thathma other cam tn tba Mm toatmaay 
ntamtea matting repntra. and one- el tttant <gUbdmw 
ahau tba raaa wag baU deaa. The avaraga gpaad of 
tbe wtnnar waa Mid mUoB ag.hour ’ 

Tbo IBI 4-mda m«a Waa woa by a ObataHra-DgtrbIt 
Sd-boraapowar ear Ig B hoam, t minAtag, BgB/K Car- 
'enda at an nmingo apbad d( dttd mttmntt hour -‘Two 
MnawaHwoklnaa wgm neaped bud tidli wttkgk.mpi^ 
ngg of MU attdW. reapaatimip,,wbOo a H'>am f 
powM^ »^ 1ttiM8iMfa(irik>|gen^ 

Tbo rtHnbilttr Mu? wbWi wng Wc Ma la t tt» WMPmf 
jam (BgpinadlbElM feond reada ^oatvttm br^tttvMg 
faimargorum ttaMbidt ocnigr d<wttnlm^(ttg| „ 
valM tod uiggttaiiaga’ af tba gbiggWiig,-ytt ml g W r • 
wtnm fonriflgkdi gWuln. wagonttlatt^ 
attiiMa.^ dlgrt^agMdDMW^Nbr‘^W%Mbltt»', 
lag at tfcWWE Mftt ta* - 

vgrytag kibda pi Mbphfttr' 
and iaa4ibr«ii>l^ ' 


..(g- 

U gJil anltaMa wawme. a. ^ amtrifaggi gottan 
Tba oil may bn (mad Irob* cndbln althar Mjlpcfifki- 
lowlartt to oool. wbaa the aikalotd la BmfatAd#. nr 
by aatnwUgigwltkgBallabloaolvant ARartUntnnt* 
nmnt the ooSee itfll eontalaa a amall pmgortlmi at tml- 
(am, aamaty, that wbleb to-praaoat '■beaad» In thalotm. 
of tanaata. TKta aia be eliminated by tmntgmnt wlttt 
glymrina or amtaaa or both. If piafarrad tkla gtag 
can ba enirlad out bofOra tbe trantmant with hot ad. 
Tba tamparolun In tbb latter ahonld net asaaad 
dag. C., for decompoattfon of tba ^yaarldm mimt at all 
rveutt ba avoided. 

In plnm at the giswridm (eflgl it.km bean fongd 
that golts a large anmbm bf eOgy aiagtMicaa earn bb 
read. .One condRhm Vddok they Bmat natMy Ig tUt 
they aSowMba ItqnUatmy tOOdblSttdgko. Anfoug 
oubsUiiem may be meaUauod fko ^^gtlg bydm- 
eortMWA^apdtboaaofthoaMmatleag^ iflaedaHcA 
ilvm of (bo latter, sspeetafly uttd^eUeMttA 

inbatitatlM ptodbota, fonk^tbi ktiknr gUdbalA 
otbom, aad gatom, aiub btanttoli Amyl gHidb 

and et^l nmtata. But Of tbaaa- g a b at a nmi Ig 
aulta m w«l edagtad at the d^daariitaa dnr.tba e|ttm» 
tloa al th* oaMi. aa tkay ttmmaa fogtingbakiBf tba 
od.tbMi'W di tg udad wlttt ge^ 

Tba trmtgMbt wtth <df doagbat ^«tt>aioit|m.ai|g^ 

fate. kM altto egrtalB mttiati* inkgtAttam- iaiMrdp' 

apU^f fttia dba taidaltt ttta bolkhartarifodiwMtt' 
eaaeidiMttfb B aatt M i M iuiBlaMdM^^ StgWttM 


tba tom' of_*agi4to,gf 


widah laqw* tta gtt gm waffotir»itiHm.«b 

mauHa gd etltggNrtttt'IMj^lMl > 







»*»<« <4 wu^ uuth»h tu- 
jUto Mwjtlmr to hi UhttilM ta. BlbtrU vUeh wfll en^h 

^»cttif4d I^WlhDtrtiMtitfaiiflUtalMepIawaiBaiil^ 
'-■ Um aUtaiSBoat pBrti ot tlw wnBlrc, ThcM 

A*. IBmhMt •!» ta b« li»nn »aooglx to opmU ot«t o n- 
^ et i tbpoavod Bllaa. 

nttMtad from time to tl 

**-- •—KBdared Isa 

oar with apparatus for p 
■mskM of ospien alroadp la tbs sob- 
war <aio UM Com of osoae would act sots* tbs dio- 
cttllr. What h t ioa d sd is a ftsdi supply ot osygsa to 
t^ia tho pUum of that ooasuoied by tbo passwusts and 

_ __ yards, ttaar miMrtsd Ipto saihia diostda A rsoant sditorlal la 

wMh WM doM hr tha sad tlw SlsetnKdiaiiUeal sad HetaUarileal ddustry oalls 
^ aftsntloa to tlM systsm of Dr a Vou roimw. who a 

tow yaaib an pnvossd tbs ass of taaod sodium pores- 
Idw Watar added to tUa obomteal WoaM causa the 
imodaetlao of sodlam hydroildo sad woaM llbarau 
osygao Tbs sodium hydroxide would than shaorb tha 
carhin dlosldo of the air aad thus la addltloa to far- 
njahtef a fren auhplr of oxyan It would parity the 
air as wdL 

•iMan M it may soom to tbs unlaltlated. the coat ot 
oparattni an elactrlo oar dapeada to a larn.extaat on 
with ibetaiidtiifod the Ouaard stsaa- *»» ««*«domaiu Tlw aoooomlcal motonaan s^l 


h Iht ft to MWBtoSoaed to bofU a dapffeato 
/ toW Ss toto p W i Ifaiinnd sTsathhito to tort^tha whida ot 

\ •* 


to ooast wheaavar poaaibla and la this way w 


toto Oh h now n»tof train to r.> w > d«, *■ ■•»>«* of power Bach npHur 

'toto toShd -^**"(* ratoaihhMa On a lU- ^ ** ***• brakaa means a waste of power Bacently 

' td^Wn'toatothlth a totaltowytt ot Mdtoaawta « apparatus has b. 


tt apparatus has been devised for keeplnn a record of 


euims -klM Wwnrd" fhm Fttb- *•“ ®* ooaatla* ot dltterent cam Tha derloe Is 

--« 9 toi,OW»n. the air brahss and operates only when both the con- 

or wur uvnuHSr « ei-s »». piv apparatus aad the brakes are in the • off* poal 

^ . . ^ tl^ The record la mada on a paper ribbon driven by a 

etodc. This raoord makes tt poaaibla to Judpe of the 
relative economy ot dilterent motorman operating on 
the aaao Una and encourages them to let the oars 
eoast whenever tt la possible lo do so without falling 
behind their aehedula 
Om of the n 


hM, tided tor the Ohtoofp Bnthtoya Oompany tor the 
-,'to|rM voatnatlah of ttrset earn- A double ceUIng te 
ftod wttk a nnmtwr ot ofNiilaga Hke those ot a hot- 


•to eat through the door near the stdea ot tl 


1 advantages ot eleetrUyiiig a rall- 


ttot ooiwued air admtttod passing through eleetrle «•<> ^stem itw In the toot that luatead ot hamg a 
tototara under the seats befors suterlBg the tnlerlor portable power plaata repreaented by 


to.the ear. 

\A?totoitoSlili pUoa of work wus dona by 
' OhvM iMto * tom uf Livarpoot to the fltiliig of a 


the loeomoUvae, all the different powor nuKa i 
twonght together In one eeutral station and thus eon- 
sidemblo eoonomy Is poeelbte. If tor no other reason 
beoauas a ssparate r e ust ve power la not required for 


•ow hlgh-pnaasure eyitnder of improved daaign to the frsln. The same argument sppilea to the c 

tmlUIng of central power stations. Instead ot hav 
tng dUbrent ooncema manufacture their own slec- 


' ‘Wav' ot Hew Eaaiaad The 
I In tha meat trade 
I chanie ahoidd be 



and fitting ot all auxiliary oliered to famish power for the Broadway-lexlngton 
la five and mw-half working subway The Bdlaon Company potato to tha 


Q|POf the natoukl toatarw of the work on the Aaho- 
kHfi lUBUfvoIr la the CatoktUa la the use ot apaolal umiida 

atoam lollera tot ‘TuddUng’’ Iho earth lllla <m either Beyiying to the popular demasd that Uw lUlnota 
, Utotoeto eorwWalls at Uw dikaa. Over Oentral Railroad ahould electrify Ito termliial la CbP 

^ ut Utt en ettoid ygtoi> of earth moat bt W*>d to ama, PteaWeot Msmjfn poiata out the toot that elco- 
Ulto^ iay^jtoMa^aito^M wtitolto Me tiacthm la stUI in tha tkpcrimsaul stage and that 

as yet la known of the use ot electricity tor 
handling freight. Ike lUlnola Osntral la obliged 
~ to interchange trains and oars with other roede and 
oonalderahle Inoonventonee would be ocoaetannd by 
^tlw use of eleotrie treetloa to Ito freight jorde. He 
•too auggasto that the aooke nmaonre could be ellmlB 
•ted by Other means, and antU a eomprcbauslve plan 
haa hew developed bw eleetrifylDg aU the raOroada 

. __, . , . . ____(hat sfitor Ohlo^ it would be impracticable for the 

-Wa milttom Of dWitodlUltor tramway atoborlUdg to (to Illtotoa Omtrai to make a chaMo m the power it usee. 

fiditoWjtor iMtotog.aeonttolwaa Boisa Th« ttolroed to maklag expertmanta with oars operated 


tili • dam Sdfi toot high Ig ifiadoa and tour mitoa lohg, 
to work of toe rt^ Is eonaUenhla; Thor have 
d^rtoidtod treat mM> wn4 ereoMioati oh too'roap 
>P% 00 to to tobrtotoOy knood thh aolot auto, and 
,tovtoW ton vrWk deno hr thirty mm a dOoea 
• tohi o w y ., fhd to gnatoiitood tostoto 


mm oitoooto • eortoto^Umtt, oa to 
tod motor ootototutd. tor Mtotormah 
iWtoj^tiMd-tom^tototottimokMor, 
Jij|i:tobtottoto#tofito^ tztototof B town id «* 


is tasting tha nsc of coke In- 

_ . k matter ot toot, the rallroada 

Of OMoago eoaMhuto only a amoU poithm of tha 
the eliy Soweder, the City Ooun- 


toLtotol W ' <witotof tm ^ Whraa wblle a eantral wl 
rMnUf, fitofif ^QlWtod'oa totafi:tod.htototok(tontofl.' The Haad la anpportod 
^ kjjii Olltofpn;^ to» ofM' ♦“htotoototo iwiaoa'hy motom of a sort of parati 

^ ^ „ i^tog' -- --- 

vtoRlkttd' 


QjqW^toft Wtto • vlow to producing a type partlcn- 
to^ atoptod to the rsqul^MnoBt* of toair own tne- 


Ot'dhoto to the trmiey hegd and lie coaneetlen • 
A towo- w fre ayutom to naed, r 



ototoowto'tootohaittttt . 
tod'rkal'totlto dto. The haad a 


itofwof tya pair of al 

i--— 

track aystam to • «tol#Mli 

' S.'wK 





feoB On m eod on annoonoad betore the Aeadeafy Of 
Bolancas on Ootober tttk Uw devOlapmant of a nsw 
methqd ot photogiaphing baellH by tha oomMned we 
of an nttra^nleroecope and a etnemattoiuph. 

After ea a mlah ig Uw documents presented for ooo- 
stdamtlon by Lteatenant-Coiumander Peary, the N»- 
Uonal Oeographloal Soolety has reached the deolaloa 
that he reaebed tha Norih Pole, and baa decided to 
award him a gold medal for tala exploit 

A eablcgMas has bfea reoelvad at Harvard Observ- 
tory from Kiel atotlng that Winaecke’a comet was ob¬ 
served by Pods of taptate, Oct fl d 5040 Or If T, 
In B. A. 17 h 11 min 516 sec Dec. —57 deg 10 mU 
45 see The eemet la visible In a small telescope 

Frot a g ete halhe H as our readers well know, advo¬ 
cates the drinking ol much fermenUHl milk to oheok 
the Intestinal putrefaction ot food and thua prolong 
life In ruriberance ot Me end bonbons have been pre¬ 
pared consisting of a lacUcacId product surrounded 
by SAweetened chocolate coatlag The sugar of the 
coating aHlsts In lactic-acid fermentation. 

An alloy Which may hate a considerable value for 
steel pruceeaes li now manufactured In the eleetrle 
fumaca In PTance. This Is the mangaaoelllclde ot 
aluminium turinrd of manganese ellicon, snd aloml 
nlum, oontainlDg gunarelly from I to 5 per cent of Iron 
and 0 35 per cent or less ot carbon Sulphur and pboe- 
phorua aro practically absent The new alloy has 
been found to answer very well as a de-oxidlsing agent 
In steel making During the reflnlog It la transtormad 
to silicate of mangsnme and aluminium, giving a very 
fusible slag which la easily separated from the melted 
metal It la claimed that the steeia which are obtained 
by the process are very homngvnaoua and are free from 
poraalty The prupurtlnn of the now alloy la about aa 
follows Manganese, 75 per nmt, ellicon, 37 per cent, 
and aluminium 18 per umt In the steel process. lOP 
parts ot alloy M>mblnA with 71 parts ot oxygen to give 
171 parts of slag 

Tka fil,000,000 given by John D Rockefeller will go 
a long way toward eradIcaUng the ' hookworm " The 
worm wu Idontlfied In IMS by Dr Charlee Warden 
Stllee of the Rockefeller oommlislon Soil pollutton 
is raoponalbls tor the existence and spread of the wOm 
tt can be eliminated from the human body by a sim¬ 
ple treatment of thymol and Rpaom salts the patient 
In meet cases beiee en»«i In several daya Pronounced 
anwmla Is the chief symptom of peinons aflicted with 
the bookwonn dlsnosa, accompanied by emaciation and 
great physical weakness Tatlness, mental laaaltude, 
and stupidity sre other symptoms. UnclnarlssU Is the 
technical name for the disease Hookworm disease 
was probably known lo the Elgyptlans near 5 000 years 
ago, but Its cause was not understood until about tbe 
middle of tbe nineteenth century The bookworm hi 
about half aa Inch long It Urea In the small Intea- 
tine. 


Once It was poesible to buy radium at 55 a mlUl 
gramme, now the market price Is 100 a milligramme, 
cqnal to 55A0O00O an ounce. Thle was one ot the 
etrikiag statements In a very Intereetlng speech dellv 
ered by BIr William Ramsay at the foundalton stone 
laying ceremony of a new radlom factory In Lime- 
house, aa eastern suburb ot London The British Ra¬ 
dium Corporation, which la going to extract radium 
from pitchblende found In the Treawlth mine. Oom>> 
wall, la believed to bo tbe flrat company in the world 
lo attempt the production of the precious mineral on 
a commercial basis It la one ot the romanoea of act- 
enoe that tbe material In the old days was regarded 
by the Oomlah miners ss a nuisance, for It prevented 
them from obtaining copper from smelting, kor a 
long time It was cast on tbe dumps or left unde^ 
ground. Today the comparative value of crude pitch 
blends ore Is tor In excess of the gold quarts of Johan 
neaburg or tbe blue earth ot tbe diamond mines. 

The swaasp potato (Solonum OmMrsonil) which 
grows wild In Uruguay has lately been cultivated In 
France, where It has prednoed a variety with violet 
tubers, Tha new variety li charactarlxed by extraor 
dInary productlveneaa, realataooe to disease and froat 
and tbe produrtlon ot large aerial tubers In the axlla 
of tha leaf stalks Oermaa potato growers, however, 
find the now variety so similar to tha hmg-knawn varl 
sty ‘T'aulasn'a Blus Olant" that tbay are Inclined to 
think that the Utter baa. InnocenUy or designedly 
been exploited In Pruee to a novelty Tha same opln 
Ion U bald by a prenlnent Bhkgltoh potato grower 
Tba two sorts hava also boen oulUvated aide by eldc 
at tka expertmant atatton of a IhradUh aoctety for (he 
laprmntaBt iif moora, wbar* tkay appeared to bo 
idtottoai In toUaga. Udwerg, gad tubara The swamp 
potato, however, proved Uga finodaeUve than the old 

(HiBtp tftit lit ipat t MtphMiitd p«cuU 

, mmm, aatlpatoy to Uow oat pntoronce tor marshy 
Aa eouto not bs dateotaft,. UmUar tssuUs were ob 
tatoad on an experlmentat l a tototlon In Btiesu. 






























at air nqulrad would bt M x *000=1M,000 outdo 
tMt pw bour ThU umoiiBt of air par hour would 
moTO Bt tho roU of about of a mlU per hour, and 
weald bo Mfllcloiit to otiange tha air la the loft alx 
tlmoa par hour, aaaqmiiig a 10-foot oolUnf Slnoa tho 
UaaMohuaetU and Now York State lawa for achool 
roaou reqalro eight ehaagea per bour. and ilnoe eoma 
antherUlea reoomniand e*ea 60 per oent to exoeu of 
thia. It appeara that tho action of the faotorr Inapeotor 
hardljr oomae within the definition of the word ‘arbi 
trarr” which In the Standard Olcttonarr neana "dtme 
caprlolonalr' or ‘ without adequate determining prin 
olple.'' or “non rational," not done according to reoaon 
or lodgment, depending on the will alone. tTrannloal, 
deapoUo, not Sited br rule 

The operating ooot for a rentUatlng ajratem la mode 
up of two ttama (1) Power ter turning fana, (2) 
additional beat for inemnlng air In a loft bnUdlng 
where the tenant Will pay tor the power, tho eapenoe 
wlU antomatloally be divided and the Undlord wUl 
pay for the extra heat required, atnoe heat la inoluded 
hi the rent It will aiao be noticed that again the 
adoption of eleetrloYlghtlttg will cut the bllla for oper¬ 
ating expanae to a remarkable degree. TUa cut in 
expenoe will affoct the tanaot, atnoe a much amaller 
eoatllotlag' motor wlH be required, aud It will alBo 
aSatt the landlord becauae laaa air will bare to be 
''drawt In, and beioe the ooat for heating would be 
dtminlahed 

In largo ayutama the aatTloea of an expert heating 
and teatllating dnglnoer would probably prore Tain* 
able, and It la poa^lo no to dealgn the equipment that 
' a jndlotona "reclnmlatlon" of the air frodi holla and 
‘ baaemenla will aSeet dn economy In the fuel btU YUa 
, a^r le ee|dom impale and requlrao much l«ua heat than 
it bold alt were brought In from outalde It la olao 
tooaottia ^ IMlldinia wbaiw Ugh-preamire otaam hi 
available, or whaib baUera WUeh teve bean run at low 
' drefonro ean be rnn'et a hl^er preeaure, to adopt the 
' UlfoWlnt iloUcyr, Fforlde ateofo anglnea fo opetnfo 
jtha hiaa ahd iitfm tha ailmndt oteam Into Oh heating 
ft(W la i ' t hug Sotuns a double noe ont of tbe gtaam and 
t«iittlhg down tha etactric bm. Tbia Idea oonld ba 
ndaftlid ntO| tnitbaV bt many Inotaneea and eeenomlai 
bWd bhfosda to tWfwlnter) hy abandon, 

|b« elootiUe pamtmmf nmto loworlng tho aUntrio hot 
Ibbfo bfUtalfodk aidotatat of the adrocataa of loolaUd 
'f Stetat wW «ont^ Out groat deoomnlai rdnlt m 
a foi^Wbie foot or mom It angfoab 
«taibrtii^Bnd a» #Wiy la mado on the pmafoa*. 
•Ibfaa tt^t^that otaaM at htah pteaann only ooutaiat 
foaealb^fniinattafo atlew prtfonr^ 

jn&ds hdafcd-wiflirStoait ih|>gi a advateid. tb* 


'diutifoaih 

ec tbia ehoramer haa raoently been oompleted la Now 
TMb ally, in whlob the landlord at tho ttmo of con- 
MVObon had the ronUlaUng lyateiu InitalM at hla 
expanna aftar tha dcplgn of a prominent conaulUng 
mgintor Thna the eoct ei operating a ayotem and the 
r m p on al b lMty of maintaining It in good condition doea 
not met Upon tbo tenant 

h la natural during thU tranaltion porlod and before 
tbo bettarmont of tha otaodard of building conatmctlon 
bga becomo gonoral, that aomo dllferancea are bound 
to atleo botwoan the Factory InapocUon Bureau and 
tbo landlord! and tananto. It la to be hoped that thli 
coadlUon la bnt temporary 
In tho rapert of tho TTnltod Btatoo Bureau of Labor 
at Woohlngton, D C.. it la ahown that death! among 
factory workom duo to oonaumpUon. were divided ei 
follown 

Bmployeee expoeed to metallic dual M > per rent 
Bmployeee e x poee d to mineral dual ts a per cent 
Bmployoea expoeed to vegetable Sber 

duat Z4 8 iwr cent 

Thooe expoeed to animal and Sber duet SI 1 per cent 
Tbe ocenpatlon obowlng tbe bighect coniumptlon 
mortality woa grtoden, among whom 49 9 nor rent of 
nil doatba were from that d l o na a e 
An Ingenloua ooneluolon waa reached by Mr Fred 
•rick li. Hoffman, of tbe Prudential Life Inauranrr 
Company, boaad on tbia iwport It la hli opinion that 
by Intelllgont mothoda of Tontllatlon and duet removal 
tho conoumptlon death rate among tbo wage narnera 
would roanlt la an annual aavlng of SS,238 Ilvee. Thie 
would add, quoting tho Engineering Newt, 15 4 yeare 
of Ufa for every death tram coneumptlon avoided by 
rational condltlona of industrial life Such a gain 
would repreoont a total of S4S,465 yoara of additloual 
lifetime, and by ]ait oo much the Induitrlal efflrlenry 
of tha American nation wonld bo Incraaaed Placing 
the economic value of a yoara lifetime at only 1200 
tha total average gain to the notion would be |3 080 
for every avoidable death of a wage earner from con 
lumptlon, repreoentlng tbe eoormoua total of 888 49S 
000 aa tha annual Snanrial value clearly within the 
range of practical attainment Tbareforo nothing 
within roaion should be left undone oa a national. 
State, and Individual or ooclal duty to prevent that 
needleoa but now enormoue loos of hnman life from 
rananmptlon due to tbe unfavorable condttlone In 
American induatry 

None will deny that tbe efficiency of workmen variM 
with their good health and comfort Slight phyalrol 
till ara prevented by better aurroundlngo, and tbe lorn 
to the employee due to abaeucea, or brain made Btuptd 
by brestbing foul air, are Immediate loasea to tho om 
ployer through lowered efflctency, and later Involve a 
loea of trained employeea and the neceoaary breaking 
In of green help 


Platinum is one of the moat Important aubotancea 
naad In modem Indnatry Its rotlstanco to attack by 
otroag aalphoric odd mokoa It a suitable material 
for tho veesela ompleyod la eoacenlratlag the dilute 
add of the lead ehambero, and until recently, atateo 


impnbpM 
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I morhau platinum voeaola were always used fop-aiiia~ 
purpooe Ua pcnnanenco In tho air makes It suluhlo 
foi ronlaeta in electrlo bells induction rolls end 
tlio like its reslstsnce to the setton of chami 
cal reagents causes plsttnum to be employed In the 
ranstruction of cruetbles, evaporating dishes seals 
l>ans, etc, u well aa electrodes tor experimental and 
technical electrolysis Platinum is little affected by 
heating to a very high temperature and It Is conse¬ 
quently used In tbe construction of electric resistance 
fnrnacee, in which temperatures eiceedhtg 1800 deg 
K are attained and In Lo ( hateller s pyrometer tor 
tbe measurement of high temperatures. Another prop¬ 
erty ot platinum which la of great practical Importance 
Is the approximste equality ot Its coefflelent ot expan 
slon by heat to that of glass or porcelain A platinum 
wire fused Into a glass vessel will not produce cracks 
or leakage by unequal contraction In cooling or un 
oqnal expondon In subsequent heatings. This prop¬ 
erty la utilised by tbe makers ot Incandescent electric 
lamps, the carbon fllamenls of wblch are connected 
with the external circuit by short plailnum wires, 
fused through the glass bulbs For a similar reason 
tha attacbments of artlBclol teeth ara made ot plait 
num wire wblch la baked with tbe porcelain mass In 
the kiln Finally (be catalytic properties ot platinum 
are uUUaed In various chemical Industries especially 
the production of sulphuric arid by the contact pro- 
esoo, and In the construction of self lighting gas bum 


The BIslaa or ihe Oral Km. 

The rise which haa been noilicd In the Aral Sea Is 
a difficult one to explain It will be remembered that 
this body of water Is one of tbe greatest IskM In (he 
world, snd In some places It has a depth of iia tcet 
It receive! the water of two large rivers the Amu 
Darla and tbe Syr Darla which bring to It about 2 000 
cubic yard! per second During tha last century It 
appears that the level of the lake bos varlod conddor- 
ably Starting from tbo middle of Ibe century, ws 
find that the level waa lowered during 20 or 35 yeara, 
and thIa condition prevailed nntll sBer 1880, bring 
log Bbont changes In the contour of the lake and tbe 
Islands became larger However we And that In 1809 
when Berg explored the lake, It was now rising and 
bad reached a much higher level, so that It overflowed 
semo of the Islands snd these had to be abandoned 
On ataore the railroad tracka bad to be moved The 
rise lb the lake lasted until 1908 and we find that from 
1880 to 1901 Ibe level of tbe lake rose about 6 8 feet 
Bsaldoa the Aral Sea we Snd that other lakes of the 
same region have also lisea, so that the region of c«n 
tral Aala la far from undoigolng a gradual drying np 
oa woa snppoted CHven the mean depth of tbe lake 
da 61 feet, the rise of 81 feet gives the sddltloq of a 
mgia of water representing onwelghth of the^lakes 
oontonta. At tbs Bamoul oboervatory tbe rainfall is 
foond to have kept at about tbo oama point since isT'- 
as UuU Wa art at looa to explain the rlae of the lakcr 
In tbia ragton In andont opodiji wa And similar phe 
noBona In dtffOront lakoa aa datariblned by geologists 
Mtlfca Oa praooBt om tbof gppoar to bo uasxpUlned 
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on AuoiAvnou osunutm. 


l.xrviit ftir . 
luMi yiiar for all ih« maicnitr koaw lo tbt 
the anlted 
liiil the iuureHloa U •rnaeoaK Vt ha 
I hat we («uld 


JuBi what la our atatua, aarlally, today? 

To Utaln at Um begiBVIn Uia aenmaatlcal work of 
the RtivernmoDt la all la tha handa of the Blinal CoriM, 
an arm of tho oervlca rhartod with abtalnlnf and ooe- 
vrrina intonnatlon, and opanln* Himi of tranamlanloa 
or IntGlIlcenre Within tha Blmal Oorpa, of wUoh 
Diia-Oan Jamen Allan la chief, U the Aaronautlcnl 
nivlalnD Tbla Inclodea a nomher of ofBeera. of whom 
Llant Krank P Lnhm la rblaf, under Oan Allan, and 
anllaied men In oqnada of rarrtnc proportloBa, depend- 
Ini on the work to be dona. Ma}ar O O Bqulera la 
tha theoratlenl expert Tha atmnca proportion of men 
to ottoara of about two enllated men to earh offlner 
Whlrh ubtalua Is explalnod by tha fact that the en 
llstMl men do onthlng but erect the balloona or act oa 
laburara for the lowing or bddttag of aeroplaneo. It 
Is (ha oAceri alone who do the dying and to whimi la 
Ini mated the actual aerial work. An exception to tbla 
woa found laat year when on tha death of Lieut 
Thomaa Belfrldge In the Wright accident and before 
Llant Lahm conld get to 8t Joeeph, Mo, where tha 
dirigible wen located, Bergt Ward went up In the diri¬ 
gible with Lieut Ponloin and while without experience 
lueceeded In operating the ateerlag and with credit 
By niMue the cOlrera In the aeronautical corpa are 
Lieut Prank P Tathm Major Oeorge 0 Bauleri Lieut 
Renjnmla D Poulola Lleuto. Wlntero, Bamberger and 
DIckennoD Capt Charlaa De P Cbandler li attached 
to the Signal Corpe now aa dlaburalng ofBcer but le 
araUabh for aeronautical duty at any Uma Of thaoe 
OMeera, Lieut Tahm baa bad the greateat experience 
nnd ha nnd Cnpt Thandler are dbe two Hcenaed pllou 
Lieut Poulotn made a record with the dirigible laat 
yonr Wlntera, Bambarger, and Dtckenaon bare each 
made a few fligbta In free balloona, but are atilt be- 
glnaera In the art At arlatlon Major Sqnlera boa 
mode an exhauatlve aludy of the theory of aTlallon of 
all klnda and la an authority on the aubject although 
hia practical experience la limited to a couple of bal 
b<an and one neroplana trlpo. 

The equipment with which the Aeronautical Dlrlaton 
haa to work comptiapa a balbxoi houoe at Port Myer 
and a bnIHxm houoe of much greater capacity at Port 
Omaha, where la alao located a large elerirolyela plant 
fv the decompoaltlon of water and the collection and 
atoaage of hydrogen, and the compreaalon of It into 
ileal tubes, for tmnaportatlon The Aeronautical Dl 
vlalen boa a number of apberlcal balloona, one dirt 
gIMe, and will hSTe at least one and powibly two aero- 
pumea befOra another year being under amtmot to 
necept one from Jl. M Herring and the Wright 
hrothan, Mob. If they c«n antlffy the taata nnd ooBdl- 
tlooa laU down by the Signal Oorpa U tbelr original 



The present equipment of the Aeronautloal DlTtaloo 
U neither large nor strong, but while It Is uaed alrooat 
entirely for experlmenul nnd training pnrpoees It 
moat not be auppooed for a moment that ft could not 
be uaed iucoeoafully In time of war The apberteal 
balloana, whicb can be need either eaptlre or free, are 
}uat aa able to take an obserrar aloft In Urns of wnr 
and for photogmiihlr or obaervntlon purpooeo, as In 
time of peace to glee him neroanuUcsI asperlenee Tbe 
dirigible while a email one—ninety tset long—bos not 
n vary large rodlaa of action Perhaps Are boura la 
the nlr would repreeent lie extreme of endurmnee. Tet 
it la parfOetly efliolent tor the obtatntng of Information 


rntuA graotar llfitag i _ 

la dletotad always emiMpt for hallfMna of hrw» nhm 
which haxa not to enny smeh knight. Th* "No^ t.” 
aeen In tha photogntph. la dapafala Wilclng a fito 
flight with two men aHhough It hqWp but •.«» en^a 
feet of gaa, which prortdaa n graia HIMne pmrar of 
CM pounds. Tha tTfA lA,’* whiah haa n eagnatty ot, 
80,000 cubic feet. Will lift mom than a ton, AIM with 
coal gat. and with hydrogan would lift hlM ponda 
To have hydrogen easily and quIAly nenUahb. any 
where at any tlma, la a great part of the work ot tha 
alaetrolyala and comprenriag pinat at Omaha, nnd tha 
pooeeaaion of this plant, aa wMI na of tha earloua 
balloona, dlrlgiUaa, and aaroplanaa, gom tor to giro tha 
United Statee at laaat a atari In aaronantlos, wharana 
we are popularly ooneeded to be simply a mhuM quaa- 
Uiy 





kfr A li.' kl^ 
ot 

t«r tmw 

niitf flif Tj^psiglty qt'thllft M 
1a««)«Mih dtt«Mlastaat ll» 
ttaUq«"llia«r'<iM| wea p t l an' Ihifoa. iwmi{i|ih 
already hahh.dmgwfMf in tUf 
Dr, ahMMMnrihfrandenrnMIUltqi^pan fK|iit'%< 
fnoaftr ot u m iplia MnUaf wondgi dnlika ihll fijisijii) 
ntrihhr bha daaatagad -the gmthod 
ttoa- TMorof,‘gaittmgMauag,ifompi^ 
lag thw oenspafntHa Mua ht tataiUgMlea, ^4 'MSl'. 
yMdanM Wwrm n W MinAMngiMylattffM^^ 
nity __ _ ^ ‘ , 


Um aaroplnaea will be—one of them at lenot—the 
bent of their kind In the world Mr Harrlng'i mn- 
ehlne la a myatery and no ona knowa whether It will be 
naaeoeoaornot But the Wright inaeliliia baa demon, 
atratad lu aOolaacr 

NarprUwIeaa, much depanda upon who will run aa 
Omefiaao—OM to how it will behave. Tim oelactlon at 
Lianu. lAbm and Humphreya to be tha Ant aaroplana 
puplla la n wlae oIH^ not on^ becanaa theaa gantleinen 
have had mote actual aeronanticnl oxperlanca than 
■ayona else In tbe army, but ba m nna they nra both 
of them the type of mmi to make n oucCaM of any en 
wrprte requiring quick thinking nnd action and cool 
nerven. 

tvrbipn tha moat lutereettng thing b eonnaetloa 
with army aagi^utlcs whlrh the United Stntea haa to 
hhMr, b tbe large balloon boote at Omah^ which la 
eapnbb ot henalng a vary large dlrlgOla, aayeral hum 
long, and of supplying It with gnSf Jnat u 

f hnOd n large dlrlglbla, wftbont hgrlag.ta 
I booae Tt It qMsaatlimahle thgt 

_^__ brgar halloog boMm, tUnUnr to nr 

f At Omaha, WM hi ^bwetad star 

-- ladnad, Gen A|MA.hna snihamwd 


Tha multiplicity and dlveratty of Uuaa IntaUaetnnl 
forena which Individanlly or oollaetlvaly nio enUad In¬ 
telligence la only too often undmvmtad. la n raoaat 
memoir, K Stranaky draws attention to tha error gan- 
erally made In eonnaetloa with aelantUlo Intalllganca 
testa so enUsd, by cboostng n single aspect ot mental 
life as reprcoentatlve of ita totality It la a common 
mistake to mix up ooleatlAo training with Intallt- 
genee, appredattng the mmital enpaotty of a pcaaoa 
according to the number and ebnnetar of tha notloan 
Buslmllatad at aehool and outside ot It Now, though 
a man, fay frequently nalng nbatmet notlona. glvan 
evidence of a high Intellectual capaolty It thcoa no- 
tlona have been created by him, or at leant ncqulrad 
with a great deal of mental effort thOae deriving the 
same notions from boiA reading do not necamarlly 
show any productive superiority over lay people who 
have no oocaalon to deal with tha same mattari. 

OMierally apeohlng, it may ha said that memory la 
by no means the only one, and still lam, tha mml 
elevated of IntellMtual propertlm which, oombbed. 
make up the IntelUgeoea of a man Again, nmnuny la 
ot two dIBarent klnda, pnmeaalng dlBantit valne, via., 
either <aiprettl«e or Mtooiatiwe, according oa this 
tacolty relates to tha more or 1am durable Imprsmloaa 
left by our pereeptloaa, or to tha syatam of latsBeetnal 
maodatloua by which new peroapUoea are nnltad to 
the exlatlng aaaaclatlva elementa. Now the former 
kind of memory obvlonsly Is far more prUnHIva than 
the other, and cannot pomIUy be tnkan ng A gnga of 
Intelligence. It Is, In ftmt, ganerally known that adult 
persona, bavlng amimilatad n brge nmopnt of amm 
clatlve elementa, are thr from being so Imprsaalva m 
cblldrcn, whom hmlns are m yet new Hoswoter, tbe 
most InteUlgent persona often forget tha most n^y 
and nhsolntaly whnt thm have teamed at sehpol In n 
imrely meohanlonl muner, even though 
kelpng to thafr npaelnl bnaeh. 4 
Or Billroth, hag mJd b thta i 
‘Tmdly educ^ad paopta are 
gotten more than othan.'’ 
cently ainde b dtffareat countrlm on anbjaeb clioaen 
among tha tower tdadms, have given aapocblly tnatmo- 
live raaolta b thto ossaeoUan by ehawlng tha fre¬ 
quently aUrtlbg tghoruca ot the meat onnuaon no- 
Uona In tha asm ot an brUrldunl portmUy, enpnWa hy 
hta maatnl oapAeltIm ot mraing bln Itvbg amt gpvw 
eming bin houne. 

to tua nhould be adM that memory b only «Be 
ot the dtimmL oomAonaab ot bbiilgaAMi OAt thid 
Indgmmt and pqwar ot oambbnibn aca gqMonlaylr'' 
hnportoat among tM namblng fanoUoM ot par b> 
taltooL Now, In apprselatbg the oompnMtbn nwA tn l 
fobm of nelioal ohildinn, tbla nadanUMa tnXk b aaly 
foe fr a qmwfty na^aotad, d na atflC a tk i n hpAnt m«Mr 
n tgahifAtobabaOrhad bnamraoplamaigar' 
Mimar hy the AUmury ut tho bobbA^v nM 
In sAtoydliy Mb wn g» nnfartnnntab bdibat ^wm». 
mtt tha anon swiaAt mtobha. 

in n nraytofm mobotr. tM ntMr haa gMAM AM 
tu bdlvtoM AbiMMir.AiiMiiff ta tha MmiwhAil 
aadpnrchtmlrnblbA fM lihooabwawwM. T^bm 
ihun todtrUAIlK yrlAqh.ibipr tatahaotqAl 1^^ Ifi 


NatarA) toe, Aonieaita or bniwidoa titci^ Nerifir^ 
mad eaobgtvMy b PlAiuh twantif gmig nip. 
ent thrawqwtftaiwal the toa naaA'tftJMIb toAbtft. 
cbl, atthongii tha btporlam pt M ban CkA9AI|f kf- 
dnead their prtoa onaAw». in bbibr,«!bAWt <44 
nrtlAdal be hUf oMnpMbb anAMlaiM lagdrisA, lorn ^ 
Plttaen yaam ago oonahtambb 
toe wOraitiU MouMM to Otogn. ntiAath 

mama boa now aatbahr oaaaad, and NMrmigbA.lMlA 
naad only b Ofttm on or aanr tfaa saheohai dir 
anal oonaumgtton of too for cooling parpogm to Atohoa, 
Bboimta to 800,000 tana, of which ISAAOO tanr u* 
mnnnbeturod. 4A«0,000 tons at toa arg mad gammlfy 
b the United Btntaa. 

A SYenoh writer hm raeeatty mjgjdriti the 
thm of n tax upon Imported Im. to agdm b protaot Mta 
Diaanfneiure of pun and Wha l mama nrtttoini loq. 13^ 
rembda kto raaden that this bdnaby b of gyaneh 
orlgb Tha ffranoh phyriolst U Bln AiM nmoasMA, 
b 1085. In framing watm by mCona ot thn hmt gb- 
aorbed wbsn sal nmmoniao to dlonplnd. In tha atom 
teenth eauary nnotbar dVenchman, BottrgaeU, anw 
■truoted tha Ant pnotlanl toamaUog appnratwt la 
1878 tha method of trtasporibg food to oold stonga 
wm crantad by Cb TaUlar 

Mntnnl be to not wbcltaoma, as the mijorily ft 
mIerObm anrvtn tamper atu rm of from —dO to -^TA 
deg F Many annUi^ caaonlUm bnva hmqi cOAmd 
by the urn of Impnn ton. An agidamlo of typ^hold 
favor b Beanm, b 18H, wM tmosd tothto ogago. 

In 1881, at the batlgntba of the Paris health hOAM. 
tha pratmt of tbe Babe toned u etdbaiba w^M 
Nstrtoted tha me of notund Ipa to Imbatrlal affM- 


Mttoa a pnbotlm dsty AC 6 'totem 
par memo ten, or about tLId bSf too. o^ Ubortod 
aataxsl lea la demanded F-Oar*" 


new toomit 



HlghbVOOAA. low«il,.|ftidSt' 
t JiMaot. dato 

I of ktobssat; day, §7. dtea,,' 
Ith, eaolaat ddy, «ti data, Wthl Mba clmtetotMn toW 
tba month, ftlJt raann of b bimi i m , tkfj Jbopgtg, 
maaa. >84! Aanml, MJt. teB cl a n o y ■ mnt ji bte * totojix. 
HiaaNnBafMywnn.l.h Wp iii to l |>I AA to togO i tet tei ^ 
of OctolMr, 81, to 1^1 Ca l i l ail l .to ij W . 10. b 
Bolttb mulmbn. h«d totebiftoil^Ad.O*tohter,Mr,^ 
yean. Sdnnd kL , Jbarnga 4g|jy mMSte-abM Miteirf , 
1st. AT PraabHatton: Mtl BMAtont to 14 hotuA, , 
data;, iSrd; nbmga br OHtohsr tm M.nwh, A|g.', 
Aceamiiinbd dtotoUnpy atom Fgnnto/iit,« M4,' 
ftndtaat pndtolMnt MAI. to TAM. toud. 

mton Aiiocttft 4# bam pu htoft. WnW* tsmit 
dny*. wr tottdr olohdy. «i tottodf. «| m^wUih 
ar morn At iwa^dtoMtoi ownf*od» h, 

kird. inoto, hMiry.Biih, tote,ditto' 



19 W ^ ifrtHatoiiOrg wi 
itoMig j|i iHato tohto^ to 


kton hAfo Abb 

TttoaroMtolA'MIP;^ 9Mmto 
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obMrrad 

______It Mb M «*ay tarts M Oar* 

sKn a»«<r iliitmfi. 

, 'iwNaMai at it W}ai at&i^ •» lato aaif oao*. ao- 
iSim/tJtdlL M vtoM tM gtathii < l . tai mde a 
^ oCMmlaiw tu imU^ 

- ' tks fiMtwM «a4a toMkw H* 
i wteaiiii (Mm mtn OtM togrthar 
iB'fll|i« M*lud l^rlBg, tba anda of th* 
< ^^inm aa^ ioM van «( Uka potoritr. H« thn 
, jwfe n li d l - M, rnum ao<i^ Mloator fWm g atact* 
' tear at 4^ tea ana BataMallHMta. and brnartBf 
tette^ akag tea uaa o( brokaft ptotM of ttring. 
teautetet tete M poteta oC tiMtera tniw at ataru 
Mterite ‘ma aa maatec, ter tee aadh at tea Plaaa 

- pt «ate petet ef fraeton ahaate be of opiMaUa iMlarItjr 

' te* kM ataep aaoaed a aprtac to be magaa- 
teaft vttlla ecdM te « vateb barral, and oa astandteg 
tea «rtec ftmte tea patete of polaritr flzad ta (bo 


Mot M ta arUtaat test the rapuMn teiea of Ilka 
jpcdultp at a poliit In sate half ooU has aomawbat to 
. «t wfte tea tmakfng <rf tea aprlng. 


__ __I tea point of bmaUng, if va 

Uwn anbjabt te«ah to tea magoatlo strain, tea braaUng 
agdaaortead daaa bat aoam ao stranas^ 

Anar oitr; M J rutam o Mubob 


1b tea taltpr at tea aonitnno Anaamaji 
Tha iPeatlMi of tea a n ppaaBd r ' ' 

EteSayb aoiMli at tu appsnfnnea 
atoitto tea eansUhntlM at tea aolantllle work of 
tete Mia. Tha nnitainltlao van all to tea hapda of 
tea apctoalaartai. in Itoto parttoalarip praeUoallr aU 
si; tea pfaMMn vws alergrinen. In apito of tea 


h It la not 

Sanaa sOiatod actones gaits as mnch os R did arts and 
latlan. OorlM tea eaotuy from ttSO to U6P tea 
fowdgttos at tnoah ot ow nodan salwea ma told. 
n tea Antelns of Dtogncvto (Kav Torfe, dtrll. IPOP) 
T ballad sttmitlan t»teateattedttoaite«o(tkla 
paUPd, tea taisoaa Oudtoal Mlahiatos of th^ «* Pwa 
•■ *. a of accnrsto atateods to 


khMHifrat Vptar paastog teraadb a wMar <|0ak dwtot 
'.atoy ^ i toteM kapttoe tea pain ahanto jte 


I at voter teot llovad 
M ailt#' itspt»r t--%d*f teWtor to apHaid npd teteoP. 

to ssgtesrii test tea 
'd^ Utete afetedd tMrnMvtmiami. ^a 

te ^ at tea* anaatta trmt to toa stater af tea 



mSteanstles, ba vaat dowo to Itair Batora tea end 
of tea dflaaote aaotarr ba annoanced bis naw teaoiy 
Of tea ulTOVa. WIteto tea asiaa daeade Oolombui 
gave tbs nan of bla thae n new world, and Oopanknu 
wbnt bM blahoD friend FariMr daelnrad to ba o naw 
onlvona. 

aa tee raault of tea touch with 
old Oreck mcdicilaa, just n mateemnUea and natron 
omr did. Itair waa the home of grndanla taublng to 
tela aa ta all tha other fcianeaa. Ltoaota and Calua 
and Praa frwn BBgtond want down to Itair to aiudr 
anstomr and cllnlenl madlotne. Barengnrlas was 
taoobing St Botogas, BaalTtattl at noranoe, and Laont 
aanna at Vtaansa, and modem madiciae wna reeatring 
a gmbnaw Impotua. Dnrtos the ranturr from 14S0 to 
1680, the Ranatasaaoa canturr (which we Amarleana 
ahould anil Oolnmbnt'a ceaturr) all oar modern an- 
ntomr anma Into bring. Tha work (» It waa all done 
to tha eccelalaatlcallr ruled ualrarritlea of Italy 
Tcaallua, Taroilna, Oolnnbut the aaatomial. BnitaohU 
us, Cacaniptaua, and Plocoloffitol, with Fnitoptoa and 
many othera, dM thalr work to tha pentoanla. Moat 
of them wore pm f om o rs ot anatomy at Roma. Kuatn- 
ohlni, whoaa nama is attsehed to aeveral atmciurea 
to tha homan body, Q)lambua, who diaooTerad the 
clrcnlatlaa In tha litnn. Cneaalplnna, who flnt de- 
aeribad tea dreolatha of the blood to the body, and 
yaroIlM, attar whom Important itnmtnrea to the brain 
are nsmad, were all pnMl pbysiclana. Cbemlitry and 
pbMtnaoology Woke np In the penona of the monk 
Baril TafesUna and his grant aueccaaor Pnmcelaoa. 

To tbtnh of tba Uttar halt ot the fllUenth centnry 
aa a Uma whan team wn lack of Intoreat to ictence 
01 any aappresaton of ictaititio aaplmtlons, la to be 
ridlouloaaly Ignorant of what aotnally oocnrred, for 
the ehaptar of tea Ranalaaance ot science when the 
Oraek masters wsm red l soor em d and translated for 
the modern world Is qalto as Important ss the story ot 
hamsnlsm or the naw lanmlng, when the Greek liter 
nry takts toochad ted genlns of the modem world to 
that ontbunt ot new thooght that made one of the 
nsMt toterasting parlodi ta the world’s history A III- 
tla more study of seisnee history, sod not of the sup- 
poasd religions history ot tea time ahowa bow uUeriy 
witeoat foondsUon to tea agnabbling over rallglona In- 
tolaranoa. Jaius J WennH, 

Dean and FroCaonor of tea History of Ucdlolna, 
WrdbSm Gblmnlty Medical BchooL 

NSW York city 


Atones, there to bring manafactared 
• naw nltrooB prodoot tor noe ■■ fertiliser, to the 
ahapa of n nltrfda of niamlnlam, the combiiiatlon of 
pltngan and nlumtolom hatog oWnlnad by a new proc- 
asi toTentad by M SerpriL The Inraator first stndled 
tha pyapnmUoB of onrbM ot nlnmintom which he ob- 
tatoad to teo fbrm of yellow eryststo by hasting a 
totmsa at nlamlns and anrhon la the elcetrte rummsa. 
This ostklda. Uks tha other earbUaa with which wa 
nra nogaslstod, baa tea preparty of flztog gasaoos nl- 
tfogaa and ttoa glma attrida of alaminlom To obtain 
as ■np«^anitoei prddiietlon of this latter, he dom not 
Jaoisto tea abrMde of alnmtoinm, bnt after the tortnap 
test ot tela body to tha riactrlo furnace it to at onoa 
tetoad VRk a. trash guanUty or alnmina and Is then 
triMrtad wite ritoogao gm. Ha tens ol)tolna mamea 
wlMh aostato to to 14 par cant of nitrogen, and tela 
dSto by saSd at -oooa aa torUUiar Under tea Inflaanoe 
'at atoMbpkorto OKrtM Wd molatara we hare ammo- 
Alt giipato oA %llM| to tmariormed by bacteria into 
attmtoO apd gfototoA. Tba Inventor to woridng the 
gvostoi klA smau factory which he Inataltod, and 
baa iksHsad mm totoraattog raavlts daring tha laat 
Jirite 8a anw pteifiMaa erystalltoed nltrida ot atom!- 
milto'Mk# hW a high percaotaga of nltrogaa-aa 

tegakaOlAPiVOaBt. An sdrantage of hja #roo«ae U 

db'a«*| «sad to use pnra nitrogen which ta- 
—^ #nnt of Uadaor other maabtoaa. 

## larodaosr to aniployad. teta ton 


tofi(to*n par oga^ at Ptttoga« aad at pat dtol 

with a tttlto oarboBla aoM. ikns wa hata a 
mu preOaaa far the cryataltiaad at- 
trida. and owing to tea rartoos ndThatogSs, It nM 
eoupato with eyannmlda. 


ARhoogh tba mackerel flabtng aaaaan usoslly aada 
to Oetohar, thomands of maelcarat have bean caa^t 
attar October to recent yenri In the Bnsllsb Channel 
In Norember, 1001, a bank waa discovered white often 
yielded a catch of elx umi in two or three hours. Bav 
eral aimltor wtoier aaaemblhig pisem hava since baan 
dtacovemd It had pravlously been assumed that mack- 
cml tank the Norte Atlantic In winter, and return to 
spring to the North Ben and the o 
and Brittany, but these n 
they do not migrate but simply seek greater depths 
In the same locality tor their winter resting placaa, 
share they remain sssembled during the day At 
Right they disperse In sesreb at food sod are conee- 
quently seldom caught In the nets 
Localtoed schools of herring bsve also bem dlacov 
recant years. Then may be mlgmtory sohooto 
ss wall, obaervM Promethaua, bnt It oppaara cartaln that 
the hsrring to a more seaslle flab than haa hilharto 
been asBumed During Its Brat year or until it attains 
a length of 4 or t Inrhes and probably until Ha tangtb 
haa Icrroaeod to 8 or 0 Inches, at tha end of the sec¬ 
ond year. It remains near the place of Its birth After 
the senond year It begins to appear sporadically At 
all Bcaaona the waters of the Magllsh Channel contain 
adult herring wbioh are cridently of the Mme brasd 
with the young fry of spring Kven la winter a feV 
herring are caught but only at great depths, although 
large numbers are caught near the lurface in cummer 
The aauumed migration of herring to Arctic waters to 
made doubtful by the dlsnivrry of thcos sesslls ■oboola. 
This discovery also explains tbe nxistence of tha dto- 
tiDct local rmiM which are recognised by the Oebar- 
men, and wblch always reappear on the uma flahtog 
STonnds at the breeding seacon 


• Ceth metal w 

ST r r wiLunr 

At me ot the recent aeronautical nxhibitloua aun- 
ptoa of a metal were shown under the name of "cork 
niatal,“ wbli-b was said to be 40 per rent lighter than 
aluminium, and to have numerous other properties 
whloh should mnke It a rival ot tbe latter 


this wonderful metal, but He properties were such as 
to rouse my Interest, os n consequence ot which I have 
submitted It to chemical analysis 
In sppearsace the metal resemblaa very strongly the 
alloys known as mngnallum Tbe aurtace preaenta a 
luaterleea whitish aray color, both sbeets and bars 
showing the scorings and semtebM so frequently found 
on badly rolled or drawn aluminium Careful onaty 


Iron 

Zlno 


«04 percent 
0 017 per cent 
0 48 percent 
0 21 inn' cent 
00 30 percent 

It will bo seen thereforo that essentially ‘ cork i^- 
al” la nothing but magnosiuin to which a email amount 
ri sine has been added Whether Ibis latter baa baan 
purpoaoly Introduced or, u Is more probable. Is merely 
present ss an Impurity I am unable to say 
As tha metal evolves hydrogen when Immersed In 
water, I found it npresaary lo iiso organic solvents for 
the determination of the specIBc gravity In alcoluil 
thli waa found to lie 1762. thus conOrmIng the con 
elusion tent cork metal Is, to fset magncniuiu —i homl- 
oal News. 


Ot the two chief constltuenta ot II 
havD hittaerki been accustomed to look upon oxygen 
as the fuodamenlally Important element Nitrogen 
however Is ot vital Importance, so luiportiiat In fait 
that the task of Bndlbg out and opening up new 
sources ot nitrogen compounds has become one of tba 
most InterestlDg and pressing problems of the day 
Tbe subject Is well disouased to the current SoriLO 
HhKT, Na 1767 by Ifr A Barnthsao The Bihnolder 
torpedo-testing station to elaborately described and 
Redfleld describes tbe 
making ot automobile tiraa. The stars are due to fall 
on the nights of November ttth to I4th a flxturc In 
tha ealastlal oohedula of events. The display Is i^nilisl 
tbe Leonid shower, and to dtooussed In (he lurrml 
BomutsMT A new ^mriarirlo motor car for th< 
Third Avanus RaUway Company of Vew York city is 
lllustmted The article on the Paris Avletlnii RvM 
Wlloa to concluded The aanal mglnerrlng nut. h <i.i- 
trleni notoa, and trade notes will hr found in Heir 
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KASIirO AUOHOI. nOK WOOD WAiTl 

A mlilille Wphi Industry for which ■ great future 
I" iiriiinlKiHj Is that of Ibn luonufatture of alcohol from 
^ludUHt sliutlnas hlnhs and otlur refUBt of th< lum 
ij< I mill 

JliiiijiirH of iiiiunnid nuthotlR aud great eiononilisi 
In till ni'iniitui Iiix "f wood alcohol have lusn tn 
i|]i nil liii Minn ilini and kh have ritiluxl u nuui 
Ik I of tininliliN on tin sulijcit from subscrlhi rs and 
nil K Hinniili rlH \\i im glad thi reforc lo hi able to 
till iin\i hoiiii ill mils of tliH new prixius fui ulilch 
iniiiiilh line nniiilj lain grautisl lo Mr Malcolm P 
I uiu mill Mr (nurge 11 Tomllnann of Chlcoga 


and energy from his other great responalblllUea to 
continue Independcot Invastl^tlana. and It la largely 
owing to fals iiersonal sad flnanctal anpport that the 
present sui'ceeaful praccss has been deveicqied, one of 
Ibe patentees being his brother 
Luniliernien have long been alive to the necessity 
••I finding a uoe for the appellng piles ut waste they 
are coiiipollcd annually to destroy If only as a means 
of additional profit before the question of cunserva- 
llon of natural rosountes became of national Interest 
In addition then are many and various uses to which 
aleobol Is applicable wltb advantage and from which 
it has hitherto boon excluded by its cost 


nuu «F TBl MW “SMUWOlfMtt"—"■oaiw 
OAIOTAk" 

Id view of the fact that the flmt two "Dreadnoiifllti" 
to be built for the United Statue navy are Identical In 
everything except motive power, the ‘ Delaware" being 
driven by reciprocating engines and the "North 
DakoU" by CurtU turblnee, an unustial nraonnt of 
Interest baa been aroused by the recent apeed trials 
of these two ships The “Delaware,' which was bnllt 
by the Newport News Shipbuilding Company, wag 
tried out over tbe course off Rockland, Maine She 
Is eq lipped with Dabcixk * Wilcox bollera, and In tbe 
live trial runs for standardIxatlon of bar propellera. 



II hSH long biMii kiiiini 
valiisbli loprodiiiiH 
In Isboraiiiry i\|«ili 
been diM biped bul 
reached ili< atogr of 


liU aleobol Slid oilur 
iidn from ivcxnl wame 
iiiaiiy firm CHIU H hH\c 
none of llum bos 
UK (me on a coiiiiiipr 


One of till H< nrouhid llie iniercHl of Mr John M 
Pwen lotli'r known nu n conHlriirtlnnnl steel work 
engineer and manager of llu hnlb r I'unsiriiiMon <‘oiii 
pany builders of so iiiany skisiraiMrs Although 
It was nol found Iinutbable (muiiieri tally Mr Ewen 
was no niiuh Impressed with Mu iinsslblllties of cheap 
alcohol from wood waste that h( niand cuough time 


All kinds of Inlernnl-combusMon engines for In 
Hlsnu tail use alcohol os fuel with advantage over 
gssollno and with eery IIMIn modlflcatlon 
One of the greatest adiantages of the production of 
a pure nliiiliol from wood however v III be Ihe release 
for food piiT|M>scs of the millions of bnshels of corn 
nnd liarli y now consumed In the manufacture of grain 
nicolinl 

rill prli e of grain alcohol Is at present $2 60 a 
gBilou Ht ]8g proof of wbirb $2 07 la Internal revenue 
tsv the net wholesale price being only 01 cents Corn 
worth J6 cents is required for the manufacture of a 
(Coatinsrd on pope 3SB ) 


which wero made over the mile course, ehn 
a maximum epeud for one mile of Jl Og hnute, a 
speed for the five runs of 21 41 knots, 
horso-power of 30 000, and a moan horse-power of 
28 578 

The North Dakota' Is not only an exact duplicate 
of the “Delaware In the form of her bull and In the 
displacement hut in common with that ship Is 
equipped with fourteen Babcock * Wilcox boUen. 
Consequently, Ibe Navy Department was In a poolUon 
to make a most exart comparison of tbe effloteney of 
the reaiiectlve motive power all the oondlUona except 
(Confineed on page 860 ) 
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(>D NoToiDber 4th Orvllla Wrlaiit •rrltnsd at New 
Vurk freab from bii •ibibltlM fllgbu at Berlin and at 
t'oiMlam before the Rmperor and Impreaa. During 
hU Hlay bv taught eevernl army idBmra how to operate 
ble biplane Tbene maehlnea are now being manufao- 
ti rod in Oermany, England, France and Italy, and a 
large company Is about to be organised to make them 
In the United SUtea. 

Wilbur Wright has finisbad tearhlng Ueuta. Lahm 
end Humphreys the operation of the new gOTenunent 
biplane at Oollnge Park, Md The aerodrome la lo- 
• nlod beside the tracks ot^he B d 0 Hallraad, seme 
I Igbt roiles from Washington and In the conrsa of the 
leBsons the aeroplane had acveral brushoa with the 
expmw trains all of which It is reported to hare won 
easily An Important modiflcallon was made a month 
ago by Wilbur Wright. This consisted In removing the 
upper surface of the front horlsontal rudder and rig 
glng It Just in front of the rear vertical rudders as a 
tail It la said to make the machine much easier to 
lontrol and also that II dnw away to a large extent 
with j)ltihl0K Orville Wright changed In a almllar 
niannir the machine that he used In Oermany 

After being taught for a fortnight how to operate 
the goveniineiil biplane Uleuls laihm and Humph¬ 
reys on uctnlcer JRth inadn I heir Aral fligtata In It 
alone l,tnul IluinphreyH made the flnt flight, whlrh 
(pnslHlnl of two i In nils of the fleld, In 3 minutes. 
I lent l^hiii iiixL Uew sU llmaa around and deserlbed 
luime Minnll ilnli-s as well his tIuM being 13 mlnntea 
lueul Huiiiplircys then made another flight of 8 min 
utes On th tuber loth both offleera had been flying for 
10 minutes whin the gear that drives the magneto 
dropped off (aiising the engine to stop The maehinn 
glided safely in earth On Novomber 1st after making 
an escellinl 18-mlnute flight Lleot lahm remained 
aloft K8M minutes Two days later Ueut Humphreys 
with Ueut Koulnle as passenger, flew 61*11 mlnutos 
and came within 10^ minutes of equaling Orville 
Wrights retnrd flight with a passenger Ueut Lahm 
after one false start sunesded tn making an 8% min 
ute flight with Lieut flweel who weighs 186 pounds 
and whom Wllhur Wright bad twice tried to take up 
in a calm without accomplishing It 1 teuts Humph 
roys and Foulole made another flight of 26 mlnutea 
On November Gth when Lleuta Lahm and Humphreys 
were making a flight early tn the morning the motor 
began missing and ttis aiacblno got dangorously near 
the ground The end of the lower plane struck In 
making a (urn and the machine woe rather badly 
siuashod, although neither of Its oecuiwnU was hurl 


Am Kleetroirtle Srrap TIa Proeewk 

The I kntrcilyllc method tor extracting tin from serap 
Is quite extcuslvcly used In Italy at the present (line 
An alkaline bath Is used In must of the faclorlns For 
the anode tin scrap Is uend while the eathode Is made 
up of iilates of Iron The bath la a soda lye which Is 
kept at a high temperature Oxidation of the tin at 
the pewitive pole produces stannic acid which Is trane- 
formed to slannalo of soda by combination with the 
soda of the hath This stannato of soda Is reduced at 
the negative pole and here the tin la deposited Soda 
Is re-formed In this way 

Considered I heorellrally the electrolysis should have 
the effort only of depoeillng the tin at the negative 
pole, while leaving Iron at the pinitivo polo,, the liquid 
of the hath not changing tn rvmpcMitlon and no gai 
being given off at the electrodea It was found how 
ever that a heating of the bath gavn a much belter 
result which is cxplslned by the lowering of the elei^ 
trlcal reslslaiire when the temperature rises and by 
the greater solubility of the statinlr arid In the caustic 
soda at high lemperalurea Thus In order lo facilitate 
the chemical and electrolytic phenomena the liquid Is 
healed and given a rapid circulation In the directicm 
of the current The rooctlona are easily produced at 
the positive pole owing to the great snrface of contact 
ot the anode and tho bath but sijeh reactions are leas 
eaally produced at the cathode whose surface Is much 
smaller Therefore at tho beginning of the operation 
there Is formed an execsis of siannate of soda and Its 
quantity keeps on Increasing When the percentage of 
siannate exceeds a certain value determined by expert 
site* the hath U net Huini lonlly alkaline to allow of 
the good progress of the actlous Borne of the liquid 
la then removed and rciilaccd by aoda lye When the 
operation Is well carried out there Is but little hydro¬ 
gen set free at the negative pole and nearly all the 
oxygen snlerw Into n action at Hie poeltlve pole The 
amount of gas given off shows an Indication as to the 
working of tho prociws and the end of the extracticm 
of the tin roincldcs wtih tho gruatest dhienmmment of 


In Italy the tanks gimernlly used are mode of Iron and 
have alhjut inn ruble feet capacity The liquid Is made 
to- rirrulatc rapidly between the re-heater and the 
^ks h} I pump The six anadew whlrh are used are 
^med h> iierfpraied Iron huldpra contflntng the tin 
gonp, while the aeveo cathcslfM are made of pjatee of 


^ jrflMmW 

colleotad by aerAplg« oC tte ^owdMr ■■ 

washed and tlua etn n pTieee d tn cyOndrieal 
which are kept wider water tn order to prevwit 
tlon. The caken on meltad In a tumaoe of the klad 
wbieh is used tor bismuth A part of tha tjn In 
oaldlsed during the operation The metal la then iw- 
ouparated by a reducing treatOMH at this oxide la a 
reverberatory funaoe. 

The Iron obtained at the cathode does not contain 
more than 0.1 per cent of tin when the process is well 
tarried out, and this Inm la of a very good quality 
and is sought for by Iron wwka. N Is this part of the 
procaee which makes the pressnt method of tin ea> 
tractlng eoonoinleal, tor unleie the Iron can be used m 
meUllorgy the case would he ethdrwlee, an to true tor 
other tin extroetlon m ethods. The gtannate of eada 
taken from the hath to then traasteraad to Moxlde Of 
tin, and to carry this emt are SMer the liquid taken 
from the tanka and a current ot oarhonlc^cld gae to 
passed tbroagh It. There to formed thus earhonats at 
soda and stannic odd, and thto latter to roasted eo ns 
to give Moxlde of tin, thto product being used In oetw 
mica snd also In the chemical Indnstry tor mannfSetaro 
of tin salts At present there to nsed in Itsly from 
no 000 to 80,000 tons of tin, the grester part of which 
goes to the manufactare of tin eana The scrap to ostl 
mated at 11000 torn. As soon at the new works an 
completed, the whole ot thto amount of eermp can be 
trealod In Italy 

TRi uoois msBn o 




MM m m ttomu ittfiM 

•rel M Mtosaeten (144 mllttjr at gn j gSM M HMt 

ofAnMtoaaabbar ThnskahnnanfMdoNfM 

in « M«to inght n dtotgnee fls ivant ns ttgt M Mh? 

toik to AMny, whMi we itatqd Mgw MM ^ «!* 

beUered Urn eSgoUe cMdrroriAg 

nvtoit Aatorlen and pwttoigate In (hn eSMMt 

during the HnlBsim-FnHan Oelahrirtleit. Tl^ll eontsth 

whlA to for g prtoe of lor the flrttwMMhMIt OK 

dirigible thW Otoe from Mew Terk to AlhWirr in 
MA epsn nntU OotalMr Mh, IBM. 

The motor oiMd by Fmwiu in Us MM !r«Md> 
bnnking flMrt to the name ene thU he need In win¬ 
ning the Ibngdtotanoe oonUet nt Mfeetae. ' tt It w 
anome revnMngnyUnder motor of M hnssepotonr, 
having 7 oytinden that revolve In n v^ttM sMul 
around a etstionnry cmnkMintt, In a hnM test Mds 
by tha Aero Olnb of FraSoe, this motor devstolMd 
only 84 hono-power and rSn for m hoeiw: FhtrtMn 
has hSd however, greater mwcees wUh It, u evt- 
danced by hto axeeUent flight. 1 


flights recently upon Farmsn UptoiMB at the reemit 
avtotloB meetmgs at BlaApool and Pimetsisr tn Mg- 
land Tha revolv1ng<yIliider motor oa«M to havo 
worked well In every tnatonee, end to havw detaam 
■trated its reltobillty 

The Nlehelln trophy was bronght to Amerlea last 
week by the president of the Aero Onb of Antortofl 
sa a result of WUbur Wrigbt'a flight of % honre 10 min¬ 
utes on Deoember fllst last at La Mama Whsh askefl 
ahethor ha thenaht it would rematn hen. Wilbur 
Wright to said to have replied that the winner tor 
thto yaar mnit he prepared to fly froai dawn UU dark, 
■o In all prahablllty Farmaa a rseord will ba oonaldto^ 
ably beaten before the year to ont 

As the trophy can oaHy be ooUipsM tor between 10 
A. M. end eunaet, howover, It too flight tor It to not 
nude nntU the loot doy of the yeor, it eennot be of 
more toon of six or seven bd 


At toe annnoi meettng ofnhe New Mngfind Water 
Workd Ageoclatton one paper deelt vrltli the extensive 
•ludton whtoh have been to progrem tor eome yean 
at the Inaresoo Dspoirtmostol Statton. and another re¬ 
corded some fntereeting reenHe obtained at the Pough- 
ksepale water works. At the Laurenoe eetobltohmant 


'Wright biplane from the Juvtoy aerodrome to Paris 
and above the Eiffel Tower In the prenent Issue we 
n produce a pbotogrsph showing the sereplsne flying 
near the tower at a high elevatton After circling 
about the aerodrome a couple ot times In order to 
reach a height of some 160 feet, Coont de Inmheit 
left It at 4 37 P M on October ISto and flew stratgbt 
for Paris, passing over qbeviily and VHleJalt and en 
torlng the city by paietsg over bastion 81, about 180 
feet lo tbs left ot the Areueil gats. From thto point 
hr curved to the left and kept steodlto ascendluf, ao 
that when ba reached toe HUffel Tower he was at a 
height of some 400 meters (1^11 feet), or lOO meten 
(828 feet) above the top of thto lofty edllloe. After 
paealnfl over It he deecribed a wide seml-elrole, and re¬ 
turned to Juvtoy along the same route He alighted 
at 6 80 P M tom than a ecore of feet from bis 
shed, and wu heartily cheered by the crowd ot spec¬ 
tators who had witnessed hto departure sad return. 
The total length df the flight was 40 mlnutea fli seo- 
onds, and the distuoa covered clam to 30 mttu. Thq 
alr-llne dtotance from Uu aarodrome to the tower to 
alHHit 13% miles, but toe eotirae flfllowed by Count 
de Lambert woa a couple of mllm longer, to whtoh 
nmet be added the cireulto ot tha asrodrome at tha 
start and upon toe return When congrotnlaWd upon 
hto msgnlflMt p er for mance by Orvttto Wri^ (who 
had just arrived froiP Berlto), Count de LamhSlt was 
very modsst and had bPt HUto to say. Tha ehlsf Im- 
preaslon was the Mow spssd at whito ho memed to 
be traveling when flying at n gregi lielflht, agfl the 
w4ll-alth Iqfarlotssbto Mine before h» flpgily rsuolied 
again hto stsrOM Mfli Aitoopgh UU flMt wst ohs 


salu, permanganate of potash, snd calclnm cbtorlds. 
Unlike copper mils, both of the latter reagents ars 
rapidly deoompneed, they eOset a considerable roduo- 
tlcm In the number of bacteria preoont, and the re¬ 
sulting compounds ors of barmtom obaraeter from ths 
pbyslolotloal standpoint Reoeht experience nt Pough¬ 
keepsie rnlatfu chiefly to the employment at oatolnu 
chloride, which has heea 
the water for nitration The geaatal t 
lu water porlflcaikm Is toward rsduotlon of tM work 
to be performed In fliters. Brittob endsuvoia of thto 
ttoss are mainly ecmfltted to toe j^mvlBlan Of stongn 
rceerrnirs where partial poriflettom seettra by natuil 
agenctoa. wbUe American eflglnsirs n 
tempt to hasten the p r oce m by t 
and dtotofectanta atone or In at 
nienUimed ore worthy ot ccuoigsratton, hut ws totok 
the British mstbod of piMmiBary taMmsnt generslly 
prefombls, rhpoelslly for waters otrsody toonstoAMd 
by a fairly large proportion ot mineral aoBa. 


The Buostan sovernment vtows with atom to* ad¬ 
vent of toe alMhtp or turoptona. tWMonUy too toar 
tost aaoM asrendiiflo ntoUtot mny possMy jdrait a 
bomb -npon tub Omrii Wtocs hoa ' 
emnimt to s pHoh 
the inisrtor has i 
Us skhoMihatog 
L AUbamnu of flying untolnm and alrshtosfln to 
ba cnrefbliy watched by toe polM , 

1 M tto asiv-sluba of RusMs must ba rIgtotSMb 

sn4 their mambers era oubject to onpervlaWa by tha 


A good egompto of toe econosay oftan adSBii dl tta d 
by ebsutml toveatlgntlan and (USenwry to fl^ t M s i s A 
in the CMS of ttUmmartna, BOny y««n im wite iMk 

WAS IlMde by pojrdertiig tha ndItoM 
tarnMNwtoaaUswsl^ttagqld- 

m nos dtocovend to mtoto ^ 

litoih AM Idtokp stMitoitoai ^ 

,ehlr al^ tmto 





Virinu «v wnm Mt A ira BUk 

' <'% m A ‘inuan mam 

m to A W7 sour tlaukMp«r At this Ubm of 
,(IM Ttor it to Abcmt • qoBrttr ot an hoar tMt, while 
19 j*4lbni*l*r U wlU h4 ntorlr Atuni mtautao elow 
iW thto reoacB w« <0 aot toho time from the reel 
■WA, JtotftwB OA toiggtimiy nn which come* to merKI 
|h tmtr twohtj^r boon exaour on the eeoooA 
Hmn ore oolr tour dnr« to the jrcnr when the real 
«aa to OB time, wto., April lUh. Jane ISth, Beptember 
aAd Oeeambrtr 9»th A non dial reoorde the 
toht auto tlma and not tha mau auto time, and ooa- 
aadoeatly to a rery poor tlmepleoe (or actual aerrloe 
Cli theae doya. Hoverw, It makca a very attractirc 
ernamant, and readen of Hudy Muto Workabop may 
find It totenattop to make a aimple dial. It la popa- 
torly Boppoaed that the 1ayln« oat of the can dial 
teea to a dUBauIt matter, bat thto eu be doM with¬ 
out the nee of mathematloa If the dlffereiice between 
the real oolar time, the meu aotor time, and atond- 
ard time to clearly aoderatood Nou, atrlcUy apeak 
tog, to the moment when the au oomea to merldton, 
that to, whu It to du oontb of the Obaorrer Aa we 
bate toot otated. If we depended upu the real ou 
to mrfc the noon hoar, aome of oar daya would be 
Uorter thu otbera. Oar watdiea would have to ru 
uywbere up to thirty oeconda a day fhat and alow 
ai different ttmea of the year. In order to keep pace 
wHb the real eon. The Imaginary eu which keepa 
perfect time la not much better for general pnrpoeea 
beeanae nou wonld be dlfforut to dlffarut Obeerr- 



fir. 


era. A mu to New Turk wuld hare dlffbrwt time 
from a mu to BroUlyn. A oommater from the Or* 
angea wuld hare to oat hto watch ahead about a min¬ 
ute when going to bnalaeoe ud bock n minute whn 
retnming home. To arold aU thto compllcatlu we 
take oar time from the meu nou at certain flaed 
merMlana Juet 16 degieea apart. The eoatern eectiu 
of the country goto tta time from nou at the oeruty- 
flfth meridiu weet of Orerawteh, cutrol time U 
tahu from nou at the ninetieth merldton, moun¬ 
tain time, from tbo hnndred-ud fifth merldlu, nnd 
Pnidllo time from the hnndreAend4wutleth merldton 


•waat of Oreuwtob Benring theee (note In mind, we 
cu proceed to lay ut ur dial wtthut the use of 
mathematlea u the fur days above referred to whm 
the fbal aw and the Imaginary ran come to merldlu 
at the — time. 

Ilrat of all, h to abacduMy neoemary thU the line 
oaaftagtha dtodoir u the dial toot thall be aboolately 
paraBA with the asto of the earth. Thto being the 
uaef It mpkea no dlOtresM whnt the poottkm u form 
Vt the anrfnee reoelrtog the shadow may be oo tong 
aa It to rigid. Onr pntolun reaotow itaalf tberefora 
IntAthe qnaotlu of how w« shall provide for the ptoe- 
tu tUt 

U to penbouy ai^niut that at th# North Futo this 
Un wuld occupy merely u-tiprlght poattlu, and a 


tor tartrtihimt uUH ha iwqnltod. eiaept that the h 
.'htoihg wtMiU hava ta sumbu rontid to tba appa 


affuator an antontns aUnttor to ns. * has 
Jlim.MfptA' u.toa dhad0V4ipaUng Itoe to to he 
to tha aartbli aiifs, It to qvtoent that at thto 
tMih mtok hr pert^ >oito«uat and peintlng 
^ ItwMUr ha er totarert to 



.patoftoMto UU ItoA tha how aarka wouM be twelva 
dtototaH Of Ma gurtooa. Thto aame term of eun- 
dM aanM be naed at any toUtude, provided H has u 
art n a g ui e nt fbr cuttog it up (Fig. i) so as to main¬ 
tain tha pooltlu of tha arts Une pamlM with the 
eartoto ula. 

In hOltndu midway between tbe equator end the 
polea n hortoutnl fonn of sumdlnl to moet commuly 
oaed, ud vre wUl coutmet un according to that 
amdd. 

Fig. 4 affbnto a gueral idea of tha method of oon- 



Ilg A-A nv BIAl ggriTABIB FOB m AT tHl 
BBVATSB. 

Uructlon. The material ehould bo well-seasucd pine 
(or the baeeburd which may cueist of two pierce of 
% Inch stock meaeoring 10th by 6 Inches each with 
two 11-toch cicala to eorrcuud In thu preparatim 
of the gnomu or shadow-castlng piece ABO, the nwen 
tiel featart to that the uade at A ehall Invariably 
correspond In degree with the latitude ot the locality 
where the dial to to be placed Vor Instance, since 
Boston to IS deg. 21 min. north latitude, ugle B, If 
the dial to to he used la Boston must be a shade over 
421/2 degrees, at Mew Tork tbe angle B should be 
40 2/4 degrees. 

Tbe base line of the gnomu should be at least long 
enough to extond two-thirds of the way across the 
board. If ur dial to to be for Indoor use uly tbe 
shadow piece may be custruoted ot heavy bukbinder s 
paeteburd, but tor ontdur exposure It bad better be 
made of braea or beavy galvanised sheet Iron Make 
a paper pattern, and get your tlnemltb to cut It out 
for you. The out-of-door sun dial should receive at 
iMtot three good costa of tbe best white lead paint 
M a protection from the weather 

Having reached this point ud having assembled 
the various ports, fastening them seturely In place 
olUi screws or good wire nalle we are now ready to 
make our markings upon the dial surface for the 
twelve or fourteen burs of daylight during which 
Ottr sunshine clodt wlti be of service These may be 
made temporarily with load pwiill ud afterward 
lined to with waterpruf Ink or gixol block paint 

It to very casentlal while placing these lines of 
curse, that tbe dial shall remain to u absolutely 
fixed poslUra ud that the gnomon shall point ex 
octly north and south, as It ought always to do It our 
time to to be at all accurate Now, without a survey 
OT'a compasa how shall we accomplish this? Meu 
solar nou to Boston to at alxtsen minutes of twelve 
o'clork. By that we meu that at U 44 the Imagl 
nary eun Is directly to the aulh and If at noon on 
Chrtotmu day or uy other of tbe four days shove 
mwthmed when the imaginary ud real suns coincide 
we place our dial eo that the gnomon with angle B 



Tic A-A OnnlK BUB TILTID TO THB ABOU OT 
ITfi BATlTlfBI. 

toward the auth, casts at either side no ihsdow what 
aver, tbe shadow that extoods from the edge of tbe 
gnomu marks the hour of XII At 12 44 a Itoe 
drawn ahmg tbe ehadow will be tbe I o'clock mark 
or tha real aoUr tlma. With a reliable timepiece to 
hand w« may that proceed to moke the necessary 
mgikinga u the hoaia go by, being carefal of cum 
to idh that Uw poeltlu of the Inetniment hu not 
hau altered Tha morning boun will bear the laine 
folatlva dWtoacas fnmt XII u tbe oppwits side o' 

Up«aI. 
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To find the diaeruoe betwem mau aotor Uiim and 
the etudard time (or uy locality apply the follow 
tog role Ascertain the dlfferenoe to bwgitadc be- 
(WME the given place and tbe merldlu of the stand¬ 
ard Ume of that loraitty os todleatad by tbe followtog 
table 

Cotulal time It meu tolar time at aoth merldlu 

Bsstem time Is meu solar Ume ot 7etb meiidton 

Cutrai time Is moan solar time of 90tb meridian 

Mountain time It mou solar time of lOMh merldlu 

Pacific time li mean nolar time of izoth merldlu 

Multiply the cumber of degiv.-s of dllferonco to lugl- 
tude by fqpr and tb^ n-sult nlll be the dllforeoce of 
tlma to minuteo. 

If the studard meridian Is the larger of the two, 
nieu oolar noon will oniir Just as muy tninuloa bo- 
fora 12 o clock itudard time If It be smaller, the 
time will be to muy mlnuU-s later 
To llliialmie 

Tbe meridian of eBstem time Is 7'i dog 
Lstngllude of Boston Is 71 ) dng 

4 deg 
Multiply by 4 


14 nilnubw. 

The meridian of eoatern time hi Ing the largiT there¬ 
fore mmn solar noon will occur at is inluiiles brfurt 
17 o clock and the sun dial musl be placed so that the 
gnomon costs no shadow at that time 
Should It be thought desirable to ronstrud a vrrll 
rol eun dial Ui be attached to the southem wall ut a 
houoa, for Inslonie the eame iirindplia apply oa wa 
hove already laid down, only be euro to hear In mind 
that tbe eeoentlal ugle of I be trlugular gnomon la 
always the one farthest to (he south and not the ue 
resting against the bBsehoard It Is more than prob¬ 
able that thu wall to which the dial Is to be fastoned 
does not face exactly aoulh so that It will be noccn- 
sory to bud the gnomon slightly to the esst or weet, 
lu order to git the propir dlrectlm for Its upper edge" 
Having had gotsl success In the i-onstriictlu ot u# 
or more eun dials made an»rdlng to tbe foregoing 
aiiggeallons, possibly It may be thought desirable to 
construct aomeiblng of a more pernianeDt nature, ud 



iljT A-coiRkucnoir ot a eobizobtal dui. 


the following directions In regard to the use of con 
Crete for I hat purpose may be of s. rvti-e 

In making a mold for the conatruetlon of the plane 
portion of tba dial ono of two methods may he fol 
lowed Make a shallow box the exon bIm snd shape 
of this part of the dial Before the bottom board la 
fastened on, dmfl upon Its Interior Hiirfaci a reversed 
tracing of the markings of a iirevltnislj ronstrueted 
dial giving of course also the llI)u^mark figures 
These may now be gone over with a V-shnpid chisel 
If raised markinga arc desired or they mav be built 
up with modelers wax If figures Indented In the shine 
siirfaoo are thought to be more dnslmbln A thin but 
tapering piece of board should be fastened al the point 
where the gnomon Is to be Inserted latir on The en 
tiro mold should now he thoroughly gom over with 
tallow ta prevent the com rule mixture fnim sticking 
at uy point 

A good concrete for onr purimee may be lendi of 
two parts sand and one of Purtiud lemrnl Thes< 
should be thoroughly nilxi-d before water In added 
About 20 per i-ent of water Is biipismciJ Io be slioiit the 
right proportion to use but n Isllir rule to follow Is 
to oonttniie to add water until the mixture bus snrh a 
conslatenry that tapping iiiMin It with a 11 trowel 
will bring water to the surfaie The conintc should 
he allowed to sil for five or alx hours befon the mold 
boarda are removed ud by the wny thi-ie slionid 
bare been fastenud togelhor with Nrr<HS After this 
the stone should Ik kept molatenod eiery hour or two 
for ttvo or three days to obtain tbo Iw-el n-siiHs An 
other method of making this part of thi dial though 
the result might not be quite eatlsfai lory would bo 
to fill a ahallow box with conerete working the mark 
Ings Into the surface beforo It has begun to set \ery 
mnoh 

The gnomon may he made of Iron by >oiir bliid 
imitb nelghtior In which case It oiiglit to mid. r^o 
some treatment to prevent Its rusting or It muy Is 
cast ot brasM from a wooden model ITmliig this 
firmly cemented In the groove provided for It w. lixii 
now a dial ready for whatever eurroundlngs mux. u. cm 
desirable Concrete stone may he nndend Imim 
vUhu to the action of water or front by the rullouliu 
treatment TTrat wash It thoroughly with n h -t s.,iu 
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tiun of CMtile KWH. lad after mbbtiit In and dr^lni. 
npply a aolutlon ot alum. 

Hlnca the rolor ot the concreu may not ba wholly 
KntUfaciory for receiving the ahadow of the aun, the 
uppur Hortare of our atone may ba kapt painted with 
load pntut or with an ineolubla whltawuh 


xxninunAi. ooLoi Kixnra win uauu 
oKunoAi tOLunoia. 

( ninr niaourarturing to-day la oarrled out upon a 
VI rv lurae oiala, and ao oheaply that It has often been 
I oiialiloriMl quite Impracticable for the amatenr to 
prepare bis own colors but one should bear In mind 
ihiil the colors so produced are of absolute purity 
eontnliilng no adult) ration whatever Piirtherroore, 
tlioro Is not only an elementary knowledge of them 
iHtry obtalnixl but a useful and valuable product, at the 
lost of a very aniall outlay 

The following colors can be easily mode without 
the nse ot special chemkal vessels ths uns esseotlal 
iwlnt being that all the water used shonid be filtered 
so ae to free It from organli matter and mechanical 
Impurities In the form of Iron rust and BOinetlmes 
small fragments of earbonnle of lead obtained from 
the lead supply piping 

The following solitlluns must be mode In clean glnsa 
hottlea, half a dosen striiis of glaas half an Inch wide 
and tan Inches long nnd half a dosen or moro of 
common gloss tumblers and a few sheets of white 
blotting paper 

in the [lean bottles make up the following chemhal 
solutions 

1 Iodide of itotasslum 120 grsliis dlsoolved In 10 
ounces of water a label being placed thereon with 
tliH name of the fhemlcol 

2 Ulehlnrlde of mercury, 120 groins dissolved In 
10 ouiieos of hot water nnd allirwed to beeome ^(,ebl 

3 Two dnu lima of nitrate ot aMMtC* of lead dla 
solved In 10 oun(eB.«( hot'water 

4 Half uT ounce of protoaulphate of Iron dissolved 
in 10 ounces of water 

fi Half an ounce of ferrlcyanlde ot polaaslum (red 
pruaalate of potaab), alao dlaaolvad In 10 ouncea of 
water 

6 Halt an ounce of bicarbonate of aoda disaolved 
In 10 ouncea of water 

7 Two drachma of nitrate ot allver dlaaolvnd In 10 
ounces of dlatllled water 

R ' Half an ounce of bichromate of potash dissolved 
In 10 ouncea of water 

Now having all these chemical aolutlona made pro¬ 
ceed aa follows Pour Into one of the tumblers two 
or three ounces ot the bichloride of mercury aolu 
tion, then add carefully half an ounce of the Iodide 
of palaaaluiu solution, stir well with one of the glsM 
stripe when Instantly a beautiful deposit of scarlet 
vermilion will be formed 

He )«rpfu1 not to add too much Iodide aolutlon 
bniiuae this aenriet vermilion Is aoluble In a aolutlon 
of Indida ot potassium which may become parllally 
or wholly re-dlisiolved If this la the caae continue 
to odd more ot the bichloride of mercury aolutlon 
when the precipitate will return Always have the 
iiiunury solution In excrii this will do no harm 
The prei Ipltsle or scarlet vermilion, la known 
(hcmliHlW os 'ailiae of mcnuiy 

The Iodine, whi) b was chemically Iwund up with 
IKdaaeluni wae freed when the Iodide eolullon was 
mlied with the bichloride of mercury euluUon there 
being a greater affinity between the Iodine and nier 
ciiry than btMween Iodine and potassium hence the 
change. So lodido of polssaliim and bichloride of 
mortnry when brought together In eolutlon form 
todtilc of men wry and ihlorlde of potaaslum 

To purify the lolor an produced all that la neces¬ 
sary le to allow the pre< Ipltnte to subside pour off the 
clear portion (this contnlna the chloride of potaaslum 
which la held In aolutlon) pour upon Iho precipitate 
aonit) I Iran water Allow It to aubalde About four such 
woehlnga will rtinave (he Impurity Then fold a piece 
) ( white blottlug paper about ten Inchea square so aa 
lu form a quarter of tho eheet Open the fold, pour 
Into It the wet prerlpllalc wseb out the tumbler pour 
the WAShInga Into the blotting filter and place the 
blotting niter Into another tumbler or Into the anroe 
one, If Diora convenient When the precipitate has ba 
come well drained II may bti allowed to dry or bt uaed 
In a motel condition by adding a few drops ot gum 
arable mucilage being well Imnrporated with a bone 
or hard rubber paper knife npon a piece of ground 
glaaa, or when dry ground with a peatla In a small 
mortar, and used as desired The above deecriptlon ot 
mtarlng will apply to all the following colons 

me lemon yellow Is made by pouring two or three 
ouncea ot tho lead solution Into a eloan tumbler and 
adding half an ounce nf the Iodide of potoMlum lola 
tlgn Btir the mixture well tho pale yollow preclpl 
tate being lodfdr of Irad lhaih tho precipitate and 
Alter aa ter (he vermilion 

TAmon ebroBiW U made by the following mlstnra 
Thtee ouncog ot lead aolutlon le peoroA Inter a tumbler, 


and two ooMM of tho Uehfotette ot pota* Hlutlda 
poured Into it. Stir with a doaa fla« etrip The 
beantltnl rich yollow prodpltate to chromate of lend 

The chromic acid of the bichromate ot potenb had 
combined with the load of tho load Mlt (owing to the 
greater afAnlty of tbeoe two bodioo), oo that obromate 
of lead la termed, and acetate or nitrate ot potash li 
formed aa the result ot cbomleaJ combination. Wash 
ths precipitate end Altar as bsfors, oltcays using a fresh 
Alter paper tor each precipitate Fhre white or car¬ 
bonate of load la made as toUowa Poor two ouniM of 
the lead solution Into a tumbler add about one ounce 
of the bicarbonate of aoda aolutlon a dense white 
precIplUla of purr rorbonate of load to formed (white 
lead), the precipitate being wanhed and Altered ns 
before lu this case the carbonic acid, from the hi 
larbonata of aoda hoa attacked the lead from the 
aoitate of load solution, carbonate of lead being 
formed and acetate of soda. 

Pruaalan blue la fonned by tbe following mixture 
Take three onneea of the red pruealate of potash aolu 
tIun In a clean tumbler pour Into this aiwut three 
ounces of the protoaulphate of Iron aolutlon, tnitantly 
a dense beautiful rich blue precipitate la produced 
allr this well, the raanUIng precipitate to Pruaalan bine 
In tills rase the cyanogen Utat wiu combined In the red 
pruaalate of potash has seised the Iron of the proto- 
■iilphato And formed opanidt of Irnii;. while In the 
clear aolutlon, when (he precipitate auheldea la held 
the salphato of potash formed by the reaction Thin 
lirecIpKate will take ootne time to aubalde Never 
mind this wash this precipitate at iMfore when It 
will be foiiud that there le one of the Anest blue colora 
produiwd that It la pooalble to obtoln A beautiful rli li 
brick red In made by pouring Into a tumbler four 
ounces of the nitrate of silver solution, then udil 
therete thfee oimiue and a half of the blihromnle 
aolutlon, stir this well with a gloss atrip stir It 
vigorously becauae the precipitate la opt to be rather 
rooroo It ellrring la not well attended to Thin pre- 
ilpllate Is (hromato of silver a very permanent rolor 
Although the term brfclc rod la given to It It la more 
of a purple red a. color In foct that lannot lie pro¬ 
duced Icy any other menna By preparing the above 
colora ones solf there Is not only great pleasure de¬ 
rived but a knowledge that 1 an ooly be obtained by ex 
pcrlmcnt. 


AW UtTUXSTlKS PABASOZ 

In tbe demonstration of truths of a arlenllAc ebaroo- 
ter. It la somuilmea aurprlalug to an exiierimenter to 



obtain nwulla eecmlngly uiipoaed to what we conceive 
to be a natural aequenc-e of means employed Think 
lug It may Intereat eomo of the readers of tbe Scien 
TIC i( AnKucaH 1 give the details of a aniall apparn- 
tiis which 1 conatrneted some uoie ago As shown In 
the accompanying engraving the device oomprisea a 
liaseboard A from which rise twp aupportt SB A 
hollow abaft C la aupiiorted at each end by means of 
screws D, threaded through tbe vertical supports 
Mounted on the shaft (7 la a hollow drum £, cooalet 
Ing of (wo ■eml-ryllDdrioal portions eccentrically con 
nected to form the offhets g at opiwieile aides of the 
dram Theas offset portions are open, and provide 
communloatloo with the Interior of tbe drum tlloee 
to one of the supporte B la a box or air chamber O, 
through which ths efaafl C runs The shaft o la pro¬ 
vided with on aperture oommunbmilng with the In 
triior of the drum, and an aperture I, communicating 
with the Intertor of the air rhamher O An opening 
/ provides rommunlcatlca with the ouulde air I 
have naked a number of peraona to predict the rault 
of rapidly rotating tbe dram In tbe direction of the 
arrow (which wu dona In lUa caae by drawing a 
cord wound cm tho abaft), and all have stated their 
belief to be that tbe air weraUt be drawn Into the drum 
and would pass throuA tha shaft Into the air eham 
ber iHuIng from ths apsitars / In fsot, the x^t 
U a current In the opposite direction, as can r^lly 
be dsmonstrated by hoMlng a piece ot paper betere 
the opening J Tbe paper wilt be snebsd Inward. Tbe 
explanation, ot ooune, to that tbs osnirltuAnl tens of 


tbs 

la« p o w o r h a ft ws tftg'dpsrtdtti'#^-' ■' 


IT ITf ilTfT iT P 

Tbnasooinpwiylag lUnatratlon pbtttras'h 
fUtsrlJtt tha 'water In a cliten M as to lAMIte It At for ' ‘ 
drinking Tbto Alter may be BMUod to aa^ etattra^bf 
simply Ailing tha olatorn with stoha or oonofote la gKib 
a manner as to get an Inverted eonleal or pynwMAl 
boUom The davlos compiisea a bnakst A, adapted t» 

At Into tbto conical bottom Ths baakst to prstonblf 
made of sheet Iron or steel of light gage, and te pro- 
vent It from rusting should be galvanlied. Tbs baikot 



A OIITUI lILTZk. 


should be attached by meaua ot straps B to the pump 
pipe c A wire screen B Ate acroM the bottom ot the 
baaket, and la aecured to the pipe 0 Jnat above the per¬ 
forated bottom sec tlon of tbe pipe Thla forma a small 
chamber D In which tha Altered water collects. Abova 
the screen S are placed layers of Altering matwtol. con 
listing Ant of roarae gravel over tohicb Is 'laid Ana 
gravel and then a layer of Ane sharp oand Above this 
a layer of charcoal should be placed, then a layer ot 
Aiie sand a layer of coarse sand a layer ot Ane gravel, 
and Anally a layer ot coarse gravel Over this Is placed 
a coane wire acraen or perforated plate to keep the 
mass In place 

The Idea of tbto arrangement to to do away with any 
contamination of the water by Altering It only as It Is 
used Tbe wide lop ot the Altering basket provides a 
large Altering area while tbe apex allows as small a 
volume as powible te stand In tbe Alter basket an4 
become brarklab In case of a long droogbt This small 
amount may be thrown away It It Is found unAt tor use 
and frosh Altered water qnlrkly obtained, at tbe same 
time keeping oa large a reserve above tbe Altar basket 
as tbe size of the t Intern will permit 


A OLOVk-OOkPU SOUW SUTUt 

The at rew driver hero Illustrated will be a welcome 
addition to anyime’a kit of toola. aa aometlmes In a 
rloae since one (annot turn a regular screw driver 
vllh any degree of mtlsfacUon whereas with this 
screw driver by using Arat one end and then tbe other 
the wrew i an be lightened up utcely 

In line It somewhat resembles sn angle wrench Take 
a piece of 14 Inch square tool steel, about Inchea 
long and beating It to a fair haat bend one end over 
and form a lip as shown at A, Fig 1 Then, turning 
It one-quarter way rouad (this la done oo that the 
other end clears the work whim usiag) bend the other 
(lid and shape It as at B DreM up the bladw with a 
nie making them slightly hollow back ot the edge of 
the Up which should be a good 1/64 or t/32 tneb thick 
Than harden It at aa low a beat aa pooalble, and tem 
por to a strong blue 

One need not conAne himself to this sixe of ateeL 
The devlio can be mode lighter or heavier to suit 
various requlremenls. 



& 1 ' 


Right here a word on the ahaps of a sorew-drlTcr 
Made may not be amlaa Host ot tbs screw ditreH 
tbs writer bos seen have Ups ot wsdgs ihaps ig UMilrA 
In ng. J When msda like this they have a tesdmtey, 
when In uas, to climb out eff ths alot and 4 *t!*A * H 
ao that It to dUleult to tighten or loosan ton aarear. 

Tha hlads should be made u Ik 1% A, , 

low batk ot the lip. mun nada tkto wtor to , 
(SteiltetttobeUeBoftJtoatDlANsMUMtftyfdllimtot^ - 



357 











































































































































































































































































































































































































































































































































Ctewirf Alf^rtbtiiieiiU 





BOUCATIONAL. 


^^’Atuma 




^s«r^sys 3 SiS| 

^^ ^■ff ot'gafc, nsjss^rsis, ssriiss 

(^Sf'feSSsiSSisLTTa^l 

n'ff?V?ciu«*‘ **l*'~'^*‘^ tu buy ■ "Bwlor 


BmAlatkiM or Hkort Wa«« |jeB«th 

At Uie rarent meeting of the British 
Association tor the Advancement of 
Science at Winnipeg Prot Lyman, of 
Harvard University described his Interest 
liig researches on nullollons of very short 
I wave lengths The radiations Involved In 
ordinary laboratory work are comprised 
between 6,lt00 and 2,600 of Angstrom Si 
scale Srhumaim has demanstralod the|| 
I great eflvct ot the atmosphere In limiting I 
I the spectrum In the ultra violet region I 
By the employment ot lenses of fluorine I 
Prof Lyman ban extended Bebumann s re-' 

1 searches, enpe< tally to the region between | 

2 000 and 1 030 Angstrom which exhibits i 
peculiarities Of great InteresL No visible 
hydrogen line was found between 2 000 
and 1 600 Between I 660 and I 030 — 
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--- ■ iioved The chemical elfects of tbeee 

RgRnES&ssfi2AsJ[pm&fwnstB^lMpSiln! >wltBtlons of short wave length are very 
J!^ _ Intense Oxygen especially at low press 

shown that tbs pbotochemlral action of 

__ those radiations It 26 times more Intense 

than that of ordinary ultra violet rsyo.—' 
TVPRWRITRRR. In. Nature 
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The mmUned mbeerlpilan miee end reun to futeittn eouniilui Inclad 
lac Ceuerte. mil be riimlehed npon tpplleulou 
■emit by poelnl or exprea mminj imler, or liy bonk drift or check. 


lldNN « Inr Iril Draedirij Mrw\nrk 

NEW YORK BATraOAY NOVUMBICR 20th 1»0B 

The Idtior |e elweye kM to rwelTe for eiimlnelKiii lllnetnted orucha 
on enhjeeu of llioeiy IniimL If the phntoiniibi an thorp, the ortlclre'' 
Otorf. ond the feele oufhenflc the tontriboUone vlll receire tpecUl 
•ttenllon. hecepteil ertlrln will be mid for it Kqpilar epoce mue 

rUBlTT or OATUIU VATU lUmT 
The ipnilal «i|ierla on the purification of water for 
the New York Hoard of Water Bupplp hare been In 
Teatlgallng local eoiidlllona at the Aahokan Reeervolr 
with a rlew to determine whether tho aurface eoll and 
vegetatlun on tho boltom and aldea of the Aahokan 
Beaervolr shonld be ontlrcljr utrlpped down to the 
nlay and gravel, oa waa done In the larger rew rvolre 
of the melTopolltan water dletrlcta of Moiaai hueette 
or whether name other trciduiant to obviate detorlora 
tion during alorage waa preferable It woi eetimatod 
that the atripping of tho soil would coat about $*1,000 
000 Meeera Uaaen and Puller tht exfwrt inglneem, 
bavo dm Ided that tho Hirlpplng of t he Aahokan Rooer 
voir would not prevent taatvH and odore In the water 
to a luffli lent ritent to warrant the great eipcndlture 
They ronaldered that aeration at a amall frai lion of 
the coat of atripping the reaervoir would n hull In bet 
ter water, and that perfmlly aatltfartorv water lan bo 
obtaloed by both aeration and flitratiuu whether the 
reaervoir la il ripped or not K waa rmimimended that 
all the treea and buahea over the entire area be rut 
cloie to the ground and burned ihortly bofurt the area 
id flooded and that all the itumpa and room be taken 
out, ao that In (aw of low water they would not be 
unalgbtly They alao recommend that at the outlet of 
the riwervolr a large fountala be built where all the 
water drawn ont will be thorooghly eapoaed to light 
and olr 

Tsi raw rovimir-nioR aut aio iiavt evn 

Great Intereat attachea to the new 14 Inch gun for 
the navy whhh haa been delivered at the navy yard at 
Waahlngton where It will tw rifled and the breech 
niochanlam Installed On completion It will be ahipped 
to the naval proving grounda at Indian Head Maryland 
tor a teat The (umpleted gun will weigh about lU torn, 
ill projectile will weigh about I 400 pounda and the 
Utter will be propelled by a charge of 3$G pounda of 
powder The extreme range at maximum elevation 
wUl he more than twenty flvr mile* As compared with 
the pniwiil navy 12 Inih gun, thla will be a far more 
powerful weaiKin It will penetrate any armor afloat, 
at the muei dlalant rangra at which arrnrale aiming 
U paaalble The army haa alto a 14 tneh gun of mach 
lower velocity and power which will loon be teited 
at the Bandy Hook proving ground! The lower mui 
tie velocity iBlioul 2 000 fi>et per aeoond) of the 14 Inch 
gun will give II addlllonal life over the 12 inch gun 
After some eighty dlachargea the rifling of the preo* 
ent 12 Inch gun of 2 r>00 footnieconda veloctty hecomea 
ao badly worn aa to deetroy the accuracy In the caae 
of the 14 inch gun the emalon U much lew and the 
gnn will be lervlceahle for about SOD dlichargea. 

m nw lUTliB AMD OXUAV ‘■BBXAMOVOHTfl." 

Tho blggeat Dreadnought of Ormit Britain and the 
noit powerful Oertnan vewel of the lame type were 
put Into the water on the name day The “Neptnne,’* 
tho KnglUh vewel, haa a dliplaoomaat of $0,260 tono, 
vrill carry tan 12inch gum and twenty 4-lBch gnna, 
and her total broadilde will weigh 9,120 ponnda The 
Oermaa ‘‘Dnadnoughr "OetfrtaaUnd’* baa a diaplace- 
Blent of 12,000 torn, will carry twelve 12-laeh guaa. 
twelva 0.7-taich guae. aad tweatydwo 4-laeh guno, aad 
aha wUl deliver 14404 penade U a atagto dtoehargt of 


all her guna. The laoet m&arfeahle featare of thd 
"Neptune will be the extraordinary power of eon 
centratlng the gnnflre. The ten 12.1neh guni will be 
moented In palre In five barbettee. One barbette win 
be placed In the forecaetie on a high UveL Tho two 
bmadalde barhettea will be m ecAdloa, that on the 
port lide being more forward than thg barbette on 
the Btarboard aide. By a novel arrangement the eop- 
erotruoture le bridged over them two barbetteo, both 
palre of guna being fired on either elde at onoc If re¬ 
quired Of tho two barbettea aatem, one will be rnlaod 
above the other eo that all four gnm con be flred 
direct oatom iimultonoouely Tho broadilde Are of 
the Neptune will thus be ten guns, the stem Are 
eight guns, and the direct-ahead fire lU gnni The 
“Oetfrieeland,' on the other hand, has fonr of her 
twelve guns masked by the eupervtructnre, and can 
Are only eight 12 inch gum on either broadside Her 
end-on Are will be six gum ahead and astern 

AOOELXXATIOg OT MIO-SltTAgOt SXnUI AUnAI. 

Hitherto the trip from New York to SL Louie hsa 
been a rather trying one Now, however, conditions 
are ameliorated by two throngh trains which make a 
schedule run from Now York to BL Louis In twenty- 
four hours The New York Central train loaves at 
2 45 In tho afternoon, and the Panmylvanla train at 
li 25 P M The Contrals train la a duplicate of tbs 
"Twenlleth (,cictnry l-lmited, and the Pennsylvania s 
is a duplicate of Its eighteen hoar “Chicago Filer " The 
Central train Is due to arrive in 8t Louis at 1 46 P M , 
uhleh allowing for the dilferenre in time makes a ran 
of Just twenty four hours. The time saved U about 
five hours and both of the trains are luxurious In the 
extreme There are now soventeen trains dally each 
way on tho New York Central and Peonsylvonla sys- 

THX UKIT OF gAPID TkAVtIT 

It all mechanical dlfBcnltles could be overcome and 
sufliolent horse-power could be developed, what would 
be the minimum tlmo In which psaecngere could be 
(ramportud any from New 'lork to PhlladelphlsT At 
flrst glance, one Is apt to overlook the tact that the 
freight to be transported Is not mechanical, but bnmau 
and this Is a very Important factor In the problem 
becauee the Mfety and comfort of the passengers must 
be considered It Is raally a question of starting and 
slopping Hist Imposes a limit on tho reduction of time 
ceneumed In tramtt A very interesting dlscnsslon of 
the question hm been received from one of the readers 
of the Be iKNTiric Awsaic av He points to the fac t that 
the quickest way to get from one place to another 
without shock or Jar Is to travel faster and faster until 
half the distance la covered, and then to stow down 
unt II the destination Is rose bed When the rate of oc- 
< deration Is Just such aa cvui be borne witb comfort, 
the llmll Is attained The egect on the passengeni 
would be a continuous pressure against the back of the 
scat, of the sort experienced when a car Is started sad 
dcniy for the first half at the Journey and then In or 
der to prevent them from pitching ont of their seats 
the chairs would have to be turned In the opposite 
direction for the rest of the Journey during which the 
Borae seowtlnn would be fell It on atlsmpt were 
made to make the same time by any other method In 
volving uniform apoed throughout the greater part of 
the Journey an unpleasant Jar or presanre would be ex¬ 
perienced III Biartlng and stopping The highest speed 
attainable would tboreforn be proportional to the dis¬ 
tance traversed 

Our correspondent draws a fanciful plctnre of the 
railroad of the futura, wbli.b would permit of such 
rapid transit The trains would have to run In a 
vacuum to prevent them from being heated to tacan- 
deecence by the resistance of tho air They would 
aleo have to be held in suspenelon In the vac unm tube 
through which they travel, for the slightest contact 
with the sides of the tube would result In enormous 
friction The rars might be held In suspension by the 
repulsion of oppoetag magnets oa the cars and tube 
respectively When than Isolated, they could be pro¬ 
pelled only by the magic power of magnetism ITnder 
such rondltloaa, the energy consumed in propelling the 
car would be quite low The rannlng tbno og such 
a road betwpem New York and Pblladelbhla or Now 
York and Booton would 6e a matter ef a tew mtaatea 
The timt for each holt of the distanoeo eouM be eatou 
1 

lited from the welHcnawn formnla, ga—« P, where 
2 

f is the dIsUnce, here Ao^ the whole Jonrney, o. the 
acreleratlen, or change of speed Mwh eeeosd, aad t, 
the time la seeanda. Taking an aoeeleratlea of U feet 
per aecoad eack seoeod, which would bring to real, la t 
seoonda, a trala movtag at 20 miles per hour (44 feet 
per eeeond) he tads that the time from New Tortc to 
PhlladelphlA (8A mllei} aad from New TOrt tp BoMaa 
(iMmllea) would be A mtantea 44 weeada aad 10 ttl» 
nteo 4 eeoonda reggeettv^, 

This may hndiod boooBildartd tho abaolato tbalt of 
rapid traaottj ibr l«* pasU Bgi r i «o«b| bo tenDkf 


eaok half of ti« dOttoaoi inoAbM aa Oi* 
fau throuib the hum aoaoo VHta «l|0 jattlwQ# df 
gravity " *' ^ 

in onu XAU or m ObGdKdiv. 

It is tsportod la African paprirs that tlw ds1g6mi 
stoao, of which the CnlUaaB waa a porttoB. baa boba 
found In tho posssssloa of Gw BaSn of tbo llagnua 
tribe la Eoutpansberc. The dlmanaliala Of thb osoaiid 
Culllaan stone have been given a* 4423 kanta. 

Thlf story baa been denied by the Truivul Dopait- 
meat of Mlaea, and an offlolal of tha treaaory la Free 
lorla autes that the origin of the legend can OBdojiMr 
ediy be traced to the belief that enormoni qnantfUea 
of diamonds were hurled by command of tbo colabratod 
chietteln's wife Majatje during tho Boor war Tbago 
diamonds beeaaw the spoil of Uie Kaflin whoa tboy 
returned to Kimberley But tbeoe tressorea an iMt. 
for tho Kaflirs who burled them are dead and seardh 
for them has been without result 

The posalblltty of flndlng stUI larger stones thaa tho 
(JuUlnan la the soil of South Africa U, howavor, by 
no means remote. O A. Moleagraag, professor of min¬ 
eralogy in tho Technical High School at Drift, re¬ 
cently sUted that the Culllnan Is only a portion of a 
much larger stohe, the original form of which can only 
approximately be Indicated Fonr places mutt havw 
been broken og from the original stole by natural 
crystal cleavage, which Is evident from the clea va g o 
planes Slaoh of these pieces must have been of con¬ 
siderable site. Accordingly, the natural and plnnea 
fcalled “nur’ In the Ungnage of tha diamond worken) 
are only partially shown In tha Chilllnan Most of the 
crystal planes are cleavage plonee. The original por¬ 
tion of the surface shows only a single octabedml 
fare. It also has an Irregular curved front surface bear¬ 
ing some reeemblance to the tlx faces of a dodecahed¬ 
ron and n very irregularly formed cubical (hexahed- 
rail surface In which the quadrangular Impraaalons 
can be rocxignlsed These quadrangular Impresalona 
are chararterhitlc of minerals such as diamonds, which 
occur In the octahedral form The Cnillnan conglats 
of a single crystal, there are no tracei either of a twin 
crystal or of twin lamslloi, It Is completely transparent 
and colorless Its transpareney can be bMt compared 
with that of very pure Ice or with the complete olaar- 
Does of the variety of oi«l known In the mineral Un^ 
dom aa hyalite (principally consisting of silicic arid) 

It It true that the Culllnan contains a tew ImparlHM 
IL the ebape of Ihcloead gralne, also some Internal 
cleavages of fragmentary character called "glestan'* 
In the Dutch diamond trade but their situation is surii 
that they do not Injure the value of the stone aa a 
JewsL In any cate the Cnillnan Is the purest of alt 
large proelous stones hitherto found 

The question now aritei whether there It a possi¬ 
bility of flndlng the pieces broken og by crystal oleav- 
Bge That the) oan be found It certain but It is Im- 
poaslble to predict whether tbsy are now in diamond 
mines or elsewhere The diamond Is formed, ss Is 
known at greet depths by the decomposition of carbon, 
dissolved In tho niollun basic plutonic magma of the 
earth (The 804«Iled blue-earth’ Is formed at a 
later period from this rock.) The carbon was then, 
under enormous pressure and at the very high tem- 
peratnre prevailing at these depths, deposited from the 
molten rock in the form of dtamonde During the vol 
csnle discharges of the maasee of rock the diamond 
was forced upward with tremendous foroe and the very 
groat friction to which the mass was expoMd during 
Its passage through the crater shaft caused the rleav- 
Bge of the stone according to crystallographic laws to 
which we have referred It la thereftore not Impoe- 
slble that the brokon-og fragments of tha Culllnan ore 
scattered over a wide space, and that they may one 
day be found on the surface of the earth, but It Is 
Just as posolble that they are ttin npoalng In the 
depths of the mlnee Blr Wltltam Crookes has alee 
letriy expressed the opinioa that the CnUlnan It the 
smaller portion at an ootahodron broken by crystal 
eieavege 

New appUeatlone of eleetrlelty am tieliig di sc overe d 
dally but nbt every new apptfeeUoB Is of as much In¬ 
terest ofT tmportanoa as oao recently developed for 
purifying the air of rending tooma, theaters, and other 
close plaeee where large numbers ccmgrsgate. Tha np- 
paretim rrierred to is the eaboe geaetator Inetslled to- 
contly In the Chietgo Public Ubeh^ to pnrtfy or> 
.asoaite the 10,090 onblc feet of air per mtaute tkaA 
la forced late the mala readlag room After the la- 
BfnknttHl o< the oeenlxlng appamtae It wu foond that 
the gMik rending nom was compMely deodorised, tk# 


odor srhieb fOr yetn had so thotwighlF pomriilod 
popors, bookE furnlAkiis, etc, tti this large rerin. 
The freek kterlllesd "moontaln” air in the room iwr ^ 
duced the bufflldlty during tbO hot, ep p re mdre dkydat 
•nmmer, and greuty Inofoniod tho Origlori wT th^ |W|k\ 
ere add oBriopeen tho WetnHgrioh teniore iMrAkp;- 
IntMUng Of an boOkh peHn«Mk,.«kM rifw-W M,,'. 
■kilreh raeki. tnhleft ^ jr 
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ttn, UA tt !■ iBW to ko oBUmr nooMofoL 


^ gtMtf ibopo OC tlio PaniMrlTUU BoilTood Oom- 
at AltooBO, ompk^taK 13,000 man, ara now woik- 
lairdiU tuna. TUi U tba flnt tuna alnca tha HnaneUl 
of IHOT tbat all dapartmanU of tba (net 
abopa bata baan oparatad. 


A BsmHrinlahiaf alJor can ba produced by melting 
tcgatbar 00 pounda of tin and 60 poiinda of sine Tbia 
glTM a bard allor if a good grada of iino la uaad 
two ‘ponndB of btamutn will render it ntj fluid and 
akabla It to ba poured at a loifer temperature 


IToak to baUig puabad on tbe Capa Cod Canal A 
Mg granita breakwater la being conatrneted In Cape 
Cod Bay to pratact tlia end of the canal and fumlah 
anchorage for ahlpplng. At the other end. In Bun- 
aarda Bar, work la alao proceadUig at a fair rate 


A aaw troUey car la being experimented with U 
New York cltr The new car la operated by gaaoiine, 
and li alao aopplled with an electric equipment In 
tba arant of a blockade or accident on tbe road, tha 


ba run by gaaoiine. Riding In tba ear la vary much 
Ilka rUIng In an automobile, there being an entire 
abaanoa of tba lark which la ao diaagraaable In elec 
trio cara. Tha radiator la on tbe roof 
A t«naty4eBr-hottr teat of the ‘ North Dakota” at a 
IMcnot apeed waa flnlahed Norerober 7th The con 
aumptlon of coal and water waa well below the guar¬ 
anteed mean amount The eonaumption teata of thia 
batUeablp are therefore In keeping with tha remark 
able apeed abuwn In her apeclal mile trlala It haa 
bean found tbat bar turbine anginea have developed a 
greater top apeed and generated power for a low 
apeed at leer expenaa for coal and oil auppilea than 
did the reciprocating englnea of the "Delaware " 


Tba Board of Hatimate of tbe City of New York haa 
approved tha action of tha Public service Comiulaalon 
In awarding contrarta for tha construction of the 
Fourth Avenue subway In Brooklyn and work on this 
vary much needed Improvement will proceed at once 
The contracta were sent to the Board of Rstlmate over 
d’Jw and a half ago, and have been held up ever 
alnca. Aa the building of aubwaya under the best 
oonditlona cannot keep Pkca with tba Increase In popii 
latlpn. It Is to ba hoped that there will be no sum 
aensclesa delays In authorising future subways 
Aa eghlMUon waa recently made of Mr Louts Bren¬ 
nan's monoroll ear which, It will be recalled. Is held In 
upright position by means of gyroacopoa. Since the 
flrat announcement of bis Invention, Mr Brennan baa 
bean at work developing tha car to practical dlmen 
along and the present model la large enough to contain 
forty passengers. Tbe car waa operated both on a 
atralght and a circuter track, and maintained Its oqul 
lltodum psrfsctly Bo ssnsltivs was It to tbe shifting 
of tha canter of gravity, that when tbe passengers all 
crowded over to one side, the car Immediately righted 
Itaelf and maintained Its borlaontal position. Mr 
Brennan overcomai tbe preoeaainn by means of Mo¬ 
tional devices acting on the gyroscope wheels. 


The Baldwla Locomotive Works hM Just completed 
for the Atchison, Topeka A Santa Fa Railway the 
moat powerful paaaenger locomotive now In use Apart 
from Ita tender this locomotive weighs 376 460 pounds, 
and U 66 feet long. The tender cairlas 13 0OU 
Billons Of water and 4,000 galloni of oil, which will 
ba naad aa fueL The length of the locomotive and 
tender is 106 feet. The tractive power of tha loeo- 
motlva Is 63,000 poonda. There are live pairs of drlv 
Mg whaala, 78 inches In dUmeter, working in aats 
of two, the lOGomoUva being of the MaUct arUoulaled 
ty^ Tba locomotlva la tha flnt for paiMBger ear- 
vloa to ba bnUt of this type, and la tha flrat to combine 
tead-watar baatar, aupartiaatar and rahaatar in one 
mhahine. Ita flrebox la built on an entirely new plan 
wbleh aUmlnates itaytxdtA 


Tha Oelobar Bnglnaeiliig RevUy gives an admirable 
Ulnairated aimoant of the prog^ of work on the 
Im AigalM aquediiat, now akout half completed It 
fi PfObaMy Uttia raaliaad. away from aouthom Call- 
tmtil*. that thla t» by Car the largaat hydraulic migl 
P taring work now in progra*, with Uie axeapUon of 
the Fuaina Omni It apaaka wall for tha oonnga of 


4M paopla of Um AngalsA and thair fUth in the fi 
Of their cHy and dMflat^ that they ghoiild mat 
fH i M lMa nnCvinkjng the nai^ pnklaa 
wwtagjMt* nppiy aantriad wttk a growing po 
tm ilg auiag long, and 

^ WWOF Migoati 

,«oB aa te fka -«raat|a*lly tha « 


SciMitmc AmarlcM 

CLECTBICITY. 

Tha etty of Baltimore la evidently favorable to mu 
nlofpal ownenhlp The problem of lighting the streets 
la being Investigated In September, 1910, the con¬ 
tract for lifting the city expiree, and hopsa are enter¬ 
tained that a municipal plant will by that time bo 
ready to fumlah power tor the street lamps 

FoUowlaf a teat of gas-eleolrle motor can between 
Manaaaaa and Btraabnig, Virginia, the Southerh Rail 
way Company baa bonght two of these can from the 
Oenenl Blectrle Company Bach ear la equipped with 
a pair of lOO-borae-power moton operated on a voltage 
of 600 The current la generated by an 8-cyllnder gas 
engine The can are 66 feet long and will scat 62 

Tha Third Awsans Railroad Company of this city 
la experimenting with gaaollne-eleclilt, power on Us 
126tb Street croeslown line. The requlnmnnts rail 
tor a car which can run np a live per cent grade and 
which can maintain a schedale of eight miles iwr 
hour with ten stops per mils. So far the resiills have 
been very satisfactory, tha car has sucresBrnlly run 
up an eight per cent grade and la keeping Its lu hediile 

Tba sew Blai ketone Hotel In Chicago la provided 
with an unusually complete electrical equIpmonL In 
the kitchen particularly exteiuilvH nse is made of ele< 
trlcal labor-saving devices. There am electrli dish 
elevators, dish washers, vegetable parora, dough mix 
era, allve^paIlahing machines etc The laundry of tho 
hotel la also completely equipped with olectrkully 
driven laundry maLhinery of every deecrlptlon 

Before the advent of tbe metalllr-AIanienl si rent 
lamp gas lamps were largely naed In Bngllsh iltlim lo 
Illuminate the aide streets, as tbe requlminenls did 
not juatlfy tha use of flaming air. lamps. Vow the 
gas lamps are giving way to tha metal niament lamps 
which afford a conaldnrablo saving Nearly two thou 
sand side street lamps at Harylubone havu boon 
(hanged from gas to electricity, with the result tliat 
37 nOO haa been saved 

The Railroad Commission of Indiana lias been order 
cd to Investigate the various types of headlights for 
loeomollvos and when tbe best uun hiu l>een dlB(nv 
urad, to require the nse of this headlight on ev(ry rail 
road In the state Tho testa have roct-ntly been utuh r 
taken near Avon Ind to determine tho nlatlvo dll 
eloncy of oil and eledrh headlights The elT(>ct of op 
posing headllghu, tbe distances at which ohelrudloiis 
on the track could bo di lotted and the effw I of oImm rv 
Ing signals were invostlgated, but as yet no londu 
slona have been reached 

A aswr fonn of elertro-magnetic clutch haa roccntly 
boon devised In which a stationary ejectro-mugnot U 
used to draw tbe clutch members together Into fric 
ttonol engageiiu-nl The magnet coll is placed bet wot n 
flanges formed on the two members of tho clutch and 
when it la energised It atliarts the eluUh meiuhem 
with Buflldont force to permit one, to drive tht othtr 
When the current is c-ut off, a spring nerves to sepa 
rats tho clutch mombers. The acIcsiiUtge of this sys 
tern Ilea In the fact tbat the magnet does not come 
In contact with the parts It actuates 

Tha Blaotrlo Railway Journal calls allt ntlou to the 
many problems which arose In modernizing the true 
tion system of Bombay As the av- rage dally Incunu 
of the Inhabitants is but 35 cents, AvcM-ent fares are out 
of tbe question The fare Is two cents for a soveu mllu 
rids, while I he average fare Is ono anna or one and 
one4blrd cents In ordor to wlthslaud the ravages of 
Insects special varieties of wood had to iw used In 
the cars and track system Even the uverliuiul sys¬ 
tem had to be modtfled ao as to pc-nnit of (he passage 
pf the tall sbrines used by the natives in their religious 
pageants 

FraotiosBy all tbe coal consomcMl In Brazil Is Im¬ 
ported As a conscsiuencw the cost of fuel Is vory 
high and this has done a great deal to prevent the 
growth of manufacturing indualrles. However advan 
tags Is now being taken of tbe water power of the 
country A recent consular report points out the de¬ 
velopment of hydrcKeloctrlc power systems around Klo 
da Janeiro, showing thgt many manufarturlng eon 
cems are changing from ateam to electricity and It 
la hoped that the laduatrlal development will he large¬ 
ly increasad because of tha greater advantages and tbe 
economy of using eleclrto power 

The new articulated elootrlc locomotives of the 
Pennsylvania Railroad for aervlee In Ihs New York 
and Long Island sacUon virtually are two aoparato 
looemetlvas coupled together The motive power com 
priaas a pair of lOOfMierae-power direct«urront Inter- 
pole motora, which ara crank-conneetod to the driving 
wheels. Tha looomotlvea are required to start a 660- 
ton train cm a two per cent grade and must have a 
tractive effort of 60,000 pounds Although a speed of 
sixty miles par honr was called for In tbe apeclflca- 
ttoBS, tbe leeamottva now nnder teet has mode seventy 
t:iro nallsa pw hour. Tha weight of the locomotive Is 


SCIENCE. 

Zdent. K II UhaLkleiun who returned from an 
Antarctic exiwclltlcm early this year, aflc-r reaching a 
^int within 111 iiillcB of ihs pole, has been knighted 
by the Klug of England 

Aziangomaots will Hhurtly bo made by tbe Austrian 
governnienl for the public sale of radium for medical 
and exiH-rlmental purposes The total quantity of ra¬ 
dium which haa been thus far ri-covc.r'-d for sclentlflc 
use throughout the world Is i-silmated not to exceud 
a quarter of a pound 

Tho Harvard Observatory aiiiiouncos that a photo- 
graph of tho spoctrum nf MDrshuusea eoiiu i taken on 
November 17th 1»0S with un eight Inch tehmopc 
chows six broad bright bunUs riu-se hands H])|i«ar 
to colnildit with the hidnigin lines zota iqwllcin, 
delta, gaiuiua beta and the strung bright Icand at 
v/ave length 404 to 4i7 tlmriK h rislle uf sLasIra of 
the fifth type 

TanUlum la a rare melal of allglit linihvriunre 
the only praiMial use lo with It It Is now known to 
hr put being In making lllam uta fur lui undcacint 
chctrlc lauiiw Ihe efilrieucy nf Ihs tautiilniii lump 
Is gnaltr than that of the caihoii lamp hut aoiiie 
what less than lliai of Ihe lamp with (ungalc-u Hla 
nicnt As iiuiie (hiiii inoOD tlluiiiinls of jti caudle- 
power ran bo made from a pouud of tanlaluni I lie 
market li not laigi It Is at pr.smil prohnhly sup 
piled hy rich mangnnotanlalnii s frniu weslern Aus¬ 
tralia No tantalum lulnuruls am known to how been 
pioducid In Ihe Unlied Htul> s lu iwok aieordlug In 
I- li. Ill as nIuiNi rejHirt on various rare mclala forms 
Bu advaiu-o (liii|il< I of MIm ml n aoiirceu of tho (Initnd 
Btateg cnhndnr >far ring pulillslied hy the Oeologhal 
Hiirvey Tlie tantHuui used in the mniiiirui tine of 
lampa In Ibis country Is muds in UertiiHiiy and Im 
isrled at a cost of I mi or iiuiie a laiiind 

A great daylight meleor of Orlobrr Cth was observed 
by many ptisous lu viiihiiis imrls of England The 
particulars to hnud are not very ilelintu and It Is 
scarcely pnsslhlL to lonipuli the real pal It of the ob- 
Jeet From a roniparlaon of aboiil llfie(.n ih sc rlpl Ictus 
W F Denning siaicm In Naluru iliat thin seems Hills 
doubt that the nuleor moved In a dlrecthm from soiiCi 
to north over Rending Thame and un to a termina¬ 
tion near Market llurhorough The riidhint isjint was 
111 Jsi) and It Is hoped Ihut more c'hsi vutlons of an 
exact character will Is supplied The akv waa clear 
over n large) ixliut of huglund ami hundreds ul iior 
sons saw the meteor though only a amnll proiatrlloU 
of that niimhcr linvii nivorled Ihili oliuc i valluiis 'Ihu 
great daylight meteor of I'lOu lauimty hth was dl 
reeled rreiui Aeiulls that of IK'H February xth aman 
Btcu] from Heireulec It la se Idiuii that melHirs upiteaiv 
Ing at such Ilmen can la suilahlv eilaeivial as the 
aky docs nut afford any refereure objcels such aa Is 
lunilHiiiHl hy thn slara at iilghL 

Before limber Is siihJiH teel to pre servullvr tre-ul 
ment It Is eUHleiiimry lo remove Mu berk miess this 
la done, vory theiroughly honewr isilelus of Iho Inner 
hark will nmnln on the uuod t nlll neiuily It eles-s 
not see in to luivn be on rtBlIzcd iliui this hnik pre¬ 
sented a Very (.fleeInal hlnelmnee to ihe> peneirnMon of 
erceysole The same- thing was dlsenvere-cl hy Ihe man 
ageiiicnt of etne of Mu large eieiiHolIng eouipauhs In 
thn Houlh uud sl(|is were Imiiie ellute Iv tuke u lo ac-o 
that eve-ry iiartlelei of bark wa removed from iillliig 
and either I'mlierH While II Is prolmhli that Mil hark 
of all HiH-cIca la not as resistant as that of pim It Is 
not known how the tllfferiiil siM-elei rank in this re 
speet. In the e reeveoli Ireuimcnt of lliuhirs It Is 
rarely Ihit tlie entire slick la piMiilrnlcd liy the pre¬ 
servative The value (if the Irenlment cniihlsls largely 
in tho crfaMng of an exterior Hnilscpih /one areuiml 
tliii unlrialed Interior isirthin If this oiilei /oiu he 

lesL 

Recent Invesllgallons hy Ihev I nltcel Stales fleo- 
loghal Survey have shown Meat oxygen so esse i.Mul 
to all life foriUB In coal an Impurity that ts aliunat 
BS Injurious as the ash content Oxygen and ash am 
of very nearly e qua] negative value nsh Is lug prob 
ably a lllllei mein Injuiloua In most coals l lu ciilurltle 
value of coals la general Is Indieatc-u hy the balanin 
between Ihe tetnl rarbuii on the one liaiiel and Mui 
aum of the two great Impurltlns oxygen and ash on 
tho other The praelleal application of these stale 
ments appears In roiislderlng thn effect of the e xiswun 
nl coal to the weather Tho weathering nf Mie lower 
grades especially Ilgnlic>a, bUumlnous roals and pen s 
Is marked hy the accesslnn of oxygen which Is taken 
into e-cimblnatloa This Increase of the oxygen con 
tent permits a c-alorlflc defie lency whleh nii Hirount 
of tbs high antlcalorlflc valun of oxygen Is nflcn 
bctIous. It Is possible that In many loiies eonstderable 
Increase of oxygen and consequent loss or I'ffli lene y are 
■offered by the lower-class fuels between removal from 
tbe bed and consumption and It Is prabshh that In 
tho sub-bituminnus cosla and more csisielalJi in Mu 
lignites, oxygenation beglas Immodia cly ufier Mis 
coal is blasted from the tecs In tbe mine 
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Of iliA mnny rri-dni Bppllcatkuia of coBcrot* to tho 
biilldtnK iDduitry lii thi* rountry, tew. If ony, Iwto at- 
iraiii-d mure aripnllun than the proeeaa Invented by a 

I) i-M MolniH loea, man for the manntactnre of enain- 

II) d font rvtp blorka A machine of glsantic 
properllonH performa the mkny operatlona 
ibrouRb whiiih the block paaaea without the 
Bid uf the human bnnd, turning out 40 000 
IN rfw t blorks In NU h day of ten houn, each 
un< nn eiail duplicate of every other In 
form and color 

The marhlne la IS feet 8 Incbea In height, 

17 feet In length, S feet In width, and 
welgbi over 70,000 ponnda In the accom 
panytng llluatratlona a man li ibown atand 
Ing beelde the machine. Thia comparlaon 
givea a good Idea of the machine’a great 
alte 

The proreea for the manufacture of the 
blOfliK as before atated la automatlo from 
flmt tu laal The raw material, inrlndlng 
cement aand, and gravel (or croabed 
atone), la flrat acreenod, and then workmen 
aeparato the aggregataa Into aoveral aliea 
to eliminate volda and give added atrengtb 
to the llnlabed product 

The Ingredlenta are then mliad dry, after 
which a aufflclent quantity of water la added 
to bring the mliture to a proper conalatency 
ThIa mixture la then fed Into an agitator, 
where It la kept under continual motion and 
permitted to flow Into eight Individual aoale 
hoppera. each weighing the exact amount 
of material required for a alngle block. 

Then In nnlaon tboae hoppera are dumped 
through receiving apouta Into the molda 
which form the block, theae being prepared 
In advance for the reception of thia ma¬ 
terial 

While the above proeeaa la going on, a 
almllar one for the preparation of the ma¬ 
terial forming the enameled part of the 
block la taking place In another part of the 
maehlna. Thia alao atarta hp taking a dry 
mixture from Individual blna and meaaiu^ 

Ing It automatically In a receptacle known aa the re- 
anrve tank At thia time alao the proper amount df 
coloring matter la added, ao that blooka of a uniform 
ahade may bo produced. 

Any color or combination of colon may he uaed, and 
no matter whether one, one hundred, or one thouaand 
blocka an made, the aame shade la produced In each 


Water la next added after being automatically meaa- 
ured, and from the reserve tank the material la dis¬ 
charged Into a receiving tank, a part of the machine 


proper with whMi ara oon n o e to d oWht dtpptag onpi 
eonvoylag tho matarM ta a Udtld fens to fhi indl- 
rldnal molda. 

The molda am now ready tor the body material, 
which baa been In prevMUon aa already deaortbed, 
and with the next movement of tha maohlne an Inti¬ 
mate aaeoelatlon la eSaeted between tba two by the 
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Tba IWNfratlM hhdnn tho mmm 
rotary twrler oonalatln* of iMrt^ IwlA- ffa a tAr iUl fci 
contatntngelMtedtvldnnimoUB, Atoank kl B e a f i a g f 
of tha nmabhw aamai of thaao flwMfl an rHMdftai I#*: 
tarlal at varloua flaod pointa, one group the a mtwaHkg 
m^erlai one tho body maAorlad, WhUo’ 
third la aubmtttmg to tha tnmaadona vmr 
anro which nnltea tho two. After tho ai*' 
pUcatlon of thia preaa ut e, tho negt moMflh 
Mhdhi the blooka eontalnod Ip ono ih^ 
frame upon the paUet aa deoarlbsd tfao. 
where. 

Anyono IkmUlar with tho proeaao of nhP- 
nflutnrmg clay brick wHl readily nadlae the 
tromandona lavlna of time and egpsnaO ad 
oratpUahed by this proeeaa of manufadtnre. 
n has been aatlmated that the ooat ofaOrb- 
Ing clay brick fer quality and color' to pot 
Icos than |( per thonaand This work qf 
eoniat la entirety done away vTith. ao tha 


form aa to oloa and lAap^ and than can ha 
no variation In color. 

While eopeoiatly dcilgbed for tho maantao- 
turn of btooks, this la net the only fimetioa 
of the maehine. TUe M variooo ohapoA 
alaea, and colom nre nloo prodnoed by It 'with 
eqnnl tndllty 

Tbongh not In geneml use thus tnr owing 
to the tambllfty of the mnnutertunra nt tho 
preoent time to supply tba demand, tbo ma¬ 
chine hns neverthelsM received axhniisUvo 
taata, nnd in enoh hao givn antlre antMno- 
tlon. An for tho ntaterlal It produces, thorq 
ean be no donbt no to Ito becoming popnlnr. 
Our forcats nre mpldly dlmpponrlng, stone 
U prohibitive beennae of Its expense, and 
the proapeoUve bnUder toms with oatlafla^ 
tlon to this oompaintlvoly ns« material, 
which recommenda ItaeU not only heenuoa 
of Its cheapneos, but becauae of Its gnat 
laatlng qualltlea. 


A oraeun tuox XAOEnn wussnig njM mviiml 

enormona pressure of 3,100,000 pounds applied to pro- 
docs psrfect oohssion 

Ths molds movs forward until they rsneb the re¬ 
leasing section of the machine, where tho blocks are 
ejected, sight at a tlms, upon a pallst and loadsd Intact 
by workmen upon a oar espsolBlly conitruoted for ths 
pnrposs. 

They are now conveyed to snltable storage, where 
they are allowed to season, no burning being required 
^atu^e finishes the work by a proceea of OTyatalHia- 
lion, which givea each block a perfect anrmes wtthont 


[Tho oorrestumdent who sends na tha 
photograph of an engraving from whloK tba 
accompanying lUnatisUon of the "Roanoke” la lepro- 
duced, byllsvaa that this UnllM Statso warship U en- 
UUsd to bo considered as tho prototype of the modem 
'Dreadnought" We donbt It any early vessel can be 
quoted aa having a atronger claim to be regarded as tha 
llrot warship of this type.—Bo.] 

To tha Bdltnr of the B cissTin o AiisBioeH 
In the batUeahlpa of the "Lord Nelson" claan of IbM, 
the British bad come to about the limit of their In¬ 
termediate battery, which oonslatcd of tan SS-moh 
guns, these being aubatitntsd for ths four t i and tan 















ycL"«l(M tumeMI thrM 

iIMfc.ti* ^ “Dml la niu h t." br 

fkj. »tJAafc ma. uhltltntlnM In thtir pUm 
■to JHtodt fitBt, loA •ddtof tfeM* tb tiM four H-laeh 
toM« wltoto t)w ottwr two ntopw •Irwtdy bnd. makp 
toe t*li tB alL •»< vto«tof tlian In ntln to in tnr> 
totoi llito to tlM aUp that to three jreare hu 
Mfotathtotaetf ttw uvta* of the worM, all of 
Itoeta are now bnndlng thto oIbm hnown ■■ 
•Dnadneoehta." Bat waa not thto Men ttf the 
'^lUrMegm* ehlp taken trem one that waa 
Brat pTodneed to the Amertoan naTr? 

na dtotottion at a ‘‘Dieadnoniht,' aa I 
mdantond It. to an amtored ahip with a Ugh 
Anrtoaid. cnmrtog onto Kuna of the Urgwrt 
anUbar In bm> thaaa arranged on one deck In 
patoa and to armored tnrreta, thJ number at 
torreto net beine natrlctad naceeaartto to five, 
aan he one more or one lean accordl^ to the 
^ ihiph 

In tIU there waa a ateam frigate built br 
the United Statea at the Goaport nary yard at 
Norfolk, Va^ and eaUed the "Etoanoka* Bbe 
ana W feet to length, with a braadth of Bl^ 
toot, and a depth of M. Her maoUnery waa 
balJt by the Tredegar Iron Worka at Rlohmond, 

Va, and oonalated of a pair of trunk englnea, 

Urith oyUndan 7S Inohea dlmneter and IS Inchea 
ftooke. 

Thto Mgate waa anchored la Hampton Roada 
at the time of the battle betwera the “Monttor" 
and "Herrlmao." After thto dght, wUoh In 
troduoed to the world the rerolrlng armored 
turret with lU pair of beavleat guna afloat (16< 
tooh amooth-borea) ehe wmi taken to New York 
and raaed at the Brooklyn navy yard Her 
maata and aalto were removed, her aldea were 
annored, and ehe waa euutpped with three I 
Drkawni turreU at the Novelty Iron Worka In 
ISSS. Baeh of the turreU contained a pair of I 
the heavleto guna In nae, and they were placed 
tore and aft on the oenter line of the veaael, 
which to the arrangement of the turreU on 
American ‘T>readnonghU.*' The veaael had no 
maato and no aeeondary or auilllary battery, 
only the ‘toU-bi«gun" armament 

It eeama to me that the "Roanoke" compllea 
to every way with the definition of the modem 
"Dreadnought", that the Idea of the "Dreadnought" 
iraa lint developed In her, and that aha woe the flrat 
"Dreadnou^t"—or In other worda the great *Dread 
nongbta" are developed "Roanokee" Their arrange¬ 
ment of guna, armor, and turreU to from her The 
“Roanoke” had no military or akeleton maaU or rapid 
fire guna, theae at that Ume not being neoeaaary, ■■ 
wlreleaa Ulegrapby and torpedo boaU were not then 
known. 

The American navy bad the flrat ateam veaael of 
war and the flrat ‘Monitor," and ahould It not be 
credited with the flrat *toll-blg^gua" aUp, the "Roan 
Oka," of which the "DreadnonghU" are but an enlarge¬ 
ment of the aame IdeaT I Incloae a photograph of the 
‘Ttoanoke," token from a large IKbograph made for 
the Navy Department, and preaented to me by the 


Anwrtcfth 

Aoetotftot itaeretory, O T roi. with a number of othan 
to 18SS. WaxiAM BonaoM Wcncona. 

Altonhu rat, Hi 

lovu nmoATfli m oiTiMALdwiimTio* 

A itriklngly novel Inatrument, the Invention of Prof 



Interior detalto of the Indicator 

N Monroe Hopklna of the George Waahlngton Unlvere- 
Uy, to pictured In the accompanying angravlnga. The 
Inetrumant la n oomblnatlon power Indicator and pro 
otolon speedometer without a flexible abaft, and when 
the equlpmont to toatallod upon a atatlonary enalnr, 
automobile, motor boat, or aeroplane, ebowa what the 
cyltodera of tbe englna are doing aepnrntrly or to¬ 
gether, wbicta. It any, cylinder la miming, the power 
of tho engine end the eondltlona under which It to 
doing the moet ueeful work, bow to edluet the csrbu 
retor perfectly wben tho engine to Idle aa well ee under 
load, apoed with abaolute prectolon from 1 to 60 or 
100 mlloa per hour, and mileage, and tbe revolutlona 
per minute of tbe propeller in aeroplane and marine 
work 

The Inatrument to an original application of tho fact 


that an electric current la produced by tbe simple heat 
Ing of the jnnctloD of two dlaslmllar melala, and the 
magnitude of the current ao generated hi proportional 
to tbe Junction tump« ratiire 

Ordinary thermo-couples aa evolved by Becunerel, 
and used for general temperature meaenrement In the 
arts and aclencea, would never "live to operate under 
the high temperature and iieciiliar chemical 
conditions In a gnaollne engine tyllnder, b» 
cause they would becume so heated as to pre- 
Ignlto the charge snd lause the gas engine to 
buck, bitch, or back Are and In adilltlon would 
become brittle and drop apart either ttaroogh 
oxidation nr tbe absorption of carbon after a 
short period of use Actual temperature meas¬ 
urements by means of thermo-Louples or ther 
mometers could not be made In gasoline en 
glne cyllndi-rs 

Prof Hopkins s thcrma-< ouplee are of orig¬ 
inal conNlnictlon and are designed to give an 
idea of tbe tsmperature In a gasoline engine 
without actnally attempting to measure It, Mia 
Instrument faithfully and continuously shows, 
by modIBed tomtierature readlnga, the working 
conditions of gasoline engine cylinders. The 
thermo-plugs give the sarao electrical proa- 
Burcs after 50 OOP miles use on an automobile 
Bs when Urst applied 

One of Ibo Illustrations shows a sectional 
view of a combination Bring and Indicating 
plug Tbe thermo-couple may be seen at A 
It consista of spc<lal alloya drawn Into wires 
Hurrounded by macalto metal tubes closely fit 
Ling the wires and adjustably receiving thorn 
These metal tubes aro connuLtod at their upper 
ends through the agency of heavy metal lugs 
connecting with the binding posts and dlssl- 
l>ato the heal by conducting It at a predeter¬ 
mined rale away from tbe Up of the thermo¬ 
couple witbln the engine cylinder to the bind 
Ing itosts without All iduga are calibrated and 
are Intort bangeable Tbe adjustment In such 
plug being obtained by sliding tbe tbsrmo- 
louple wlrtMi through the heavy metal tnbea to 
a greater or losscr distance Into tbe engine eyi 
Inder Btufllng boxes screw on to tbe top of 
tbe metal lubes making a gaa tight Joint be¬ 
tween the thermo-couple wires and said tnbea. 
In pratUce they protrude beyond tbe lower 
end of the metal tubes about 3/64 of an Inch. 

An engine should have Ibeie spot tolly eonsinietod 
thermo-couples In oacb spark plug They may be so- 
U-clIvely or collectively connected with an electrical 
Indicating Instrument which gives an accurate reading 
of tho enrront delivered by one particular cylinder or 
by the combined cyllndon If tbe spark plugs bo con 
nected In series 

Tbere to a switch on the Instrumont for obtaining 
separate or combined cylinder Indications The In 
strument has two scales the upper a speed scale and 
the lower a power sc-ale On tbe sw Itch there Is also a 
speed contact 8 which connects a small magneto-dyna¬ 
mo with tho Indicating Instrument and ele<trli-al cur 
rent to fornlshud In dired proportion to tbe speed at 
which the dynamo Is driven In addition to this (xim 
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hlnallon HiicfidoiDeUir and drunMOiater, Dr HopklM 
liiiH uhiu Inventml an cloatrlo 
and ta< homottr of Kivat aeDilti 


THE MIAE AID LVIAK I 


I Of loot 


The iiiterrola of tima between the datpe of the eellp- 
scti of the lun and moon thin year, which oconr nltw- 
nniely, Uluitrate the efleot of the rota¬ 
tion of the plane of the meon’e orbit In a 
dlrucllon contrary to her orbital motion. 

If thle plane moved parallel to lUelf, 
there wobd never be more than two 
ecUpee Moeoiu In the year, and ecllpoae 
would occur when the earth would be at 
or near oppoilte polnu In Iti orbit, at 
nverain) Intervale alternately of a little 
more and a little lean than ilx luonthe. 

Tbla Inequality, due to the eccentricity, 
would evidently dleappeor U the line of 
nodee were olwaye parallel to the axle of 
the orbit. 

Fl«. 1 llluetratoa the rotation of the 
moon'e orbit between the montbe of June 
and December thle year The llnee nn' 
and V}r ore drawn parallel reepectlvely 
to the line of nodee for theee montbe 
The angle Included between them la about 
9 degroea. The arrow A. ehowe the direc¬ 
tion of rotation of the orbit, the arrow a, 
that of the moon'e motion The rotation 
of the line of nodee into the poaltlon UN' 
obvlouely will bring It Into colncldenoe 
with the rodiui of the eartfa'e orbit at on earlier date 
than the line nn', which will coincide with the orbit 
radlua when the earth hoe reached the oppoelte point in 
Ite orbit. 

The eclipeee of both the eun and moon In June oc¬ 
curred when the moon woe In that port of her orbit 
which woe above the plane of the ecliptic The ccllp- 
■ea In November and December will occur when the 
moon will be beloto that plane. In order to ehow thle 
clearly. It le noceaury to repreeant the moon'e orbit 
on a eoale very much greater than that 
of the eortb'e orbit, only a iwrtlon of 
which. Including perihelion and aphelion, 
la plotted The poaltlon of the earth la 
ehown for the datee of the ocllpeea on 
June t d 13 3 h. end 17 d 11 C b , alao 
for November 26 d £0 76 h. and Decern 
ber 11 d. 816 h, Qreonwloh mean time. 

Since the diameter of the moon a orbit 
la lean than a balf a nUlllon milea It 
would be correctly repreaeoted In tbe 
plot by a diameter a little leaa than a 
third of the linear eccentricity of the 
aarth'a orbit (s:e) The dlmenalon boa 
been magnified forty timea. In order to 
ahow tbe eartb'a and moon'e orbit radii 
and the line of nodea clearly, which would be India- 
tlngnlahoble by the amaller acale It ahould be noted 
that In magnifying the moon a orbit, the relation be¬ 
tween thnoe Ilnea la not dbiturbed, that la, tbe onglea 
Included between them are preaerved In the draw 
Ing the diameter la enlarged eulllclenUy to ahow that 
on June 3rd, the date of tbe flrat lunar eclipae thia 
year, when the earth a and moon'a orbit radii were 
projected In the oame Hue on tbe plane of the ecliptic, 
the moon wea approaching the deacending node a', 
and woa above the plane of the ecliptia On June 17th, 
tbe date of tbe eolar rcllpae, tbe plot abowa that the 
moon hod recently pooaed the aacendlng node n but 
her dlatonce woa ao far from the node and above the 
plane of the ecliptic, that while the eollpoe woa cen- 
tnO. the moon'a ahodow waa projected on the earth 
very near the north pole. 

On November 26tb the date of tbe total ecllpee of 
the moon, the plot abowa that the moon will be below 
the ecliptic and approaching the aacendlng noda K 
On December l£th tbe daU of tbe partial ecllpoe of 
the aun, tbe moon will be below the ecliptic and will 
have recently poaoed the deacending node V The dlo- 
tonce below the ecliptic will be no great, that the 
eclipae will be vlalble principally In the region of the 
aonth pole. 

The enlarged plot of the moon^ orbit abowa tbe 
poaltlon of tbe moon at Oreenwiob neon for each day 
from November 3lat to December IHtb, and alao at the 
dotea of tbe eellpeea On November tath, when the 
motm will be near perigee p and very nearly a mini 
murn diatanoa from the earth, obe will come wholly 
within the eartb'a ahodow On December 18th the en- 
larged plot abowa more clearly the great dlaUnoe be¬ 
tween tbb moon and thr node at tbe ttnw of the ecllpoe 
of th« aun Tbeoe plote may be oompoted with tboae 
printed la tbe ScixiiTinc AMxaiOAjr for Nay 16th. 1M9 
, Lonor and Solar Bcilpaaa In Jane, 1909"). Flga. 

i ibl 9 arvprojeetlona of the earth tm a plane parallel 
Ml Ita Wta, hbd perpendlouUr to tbe plosa of the eellp- 
I on the plane ed dha odUpde drawn 
r tatanMba the aora'd otMt 
b Ngohaa detab oTd^^ 


i 

aummer and wlatar oolaUeea. In tteaa pi«laetfona la«a 
than one-half the vlalble hehilaphare la lltnminatad 
between the antnamol eqolaox and the grittier aobdtce. 

The direction In which tha acUpae of the moMt will 
be eeen. Pig. 8, la ahown by the Arrowa. It win be 
vlalble At Waahingtnn, tbe beginning vlalble generally 
In North and Boutfa America, and northeaatern Aola, 
the ending generally vlalble la North America, nortb- 
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pftdolBg Mitt ^ 

tfpen ttvedUgnttdn^ .. 

rloa eo«^ be olntoN eatboly 
lag ardMSfoJa the-latltadM Dr. Kdatm^^l 
In iMi, mode the 1 
tnda of the Bedht Dbaervatery b 
the parted over wUeh hla d 

Btepa ware ImmadMaty tl# ^ 

temntlonal Oeadetle Aed pr lo tfa l 
the reality of the annooneed enyttttlib.'' 
Through tbe eo^penuiqa vt tta p l U oWfc 
torlea at Deriln. Fotadnm. Pind»h ItM, 
BtraOburg, ebosvntlooa for UtUtoda min.; 


ant A year _ _ 

In ahewing a minute but appfiiaUff 
change In tbe lotUude. » otdor tr 


mdo At ^ 


a tbe oppoelte aide at the egrth fngi 
MthAtUthgla^ 
I At the NunpoAn 


BOtATlOl OF HOOag OlllI IXTWUg JUMB ABB BBOBIIBBS. 


plete demoaitradoa of the reelKy at tUj 


wealem South America, eaatem and northern Asia, 
and Auatralln. 

In Fig. a tbe arrow ehowe the dlrocUon in which 
the ecllpoe of the aun will be aeen. The limit of vial 
billty will Include a very amall port of Auatralln New 
Zealand, Toimanla end the South Shetland lalnndo. 


Why me role aAina. 

It la well eoUbllahed that, at leoat during hlotorio 
timea, no obangea of any conaldemble magnitude have 



BiBBonoB oi 'WHicx BcuFoa wiu BB mai. 

occurred In the latltudea of plocea on tbe earth. It baa 
long been auapeoted by oatronomera, bowevar, that 
minute chnngaa of latitude ware Inking place, but It 
la only during the laat quarter century that tbe metboda 
of ubaervatlon and calculation have reoched that degree 
of refinement neoeaenry to detect tbeea emnll ebongee. 

In 1884 end 1886 Dr Kfietner, aatronomer at the 
Koyol Obaervotory of Berlin, made n oertea of obaervo- 
tlona upon certain eUra for tbe purpoee of datermln 
Ing tbe conaunt of abermtlon—ihe maximum apparent 


What U tha canoe of thle woadering eC 
the Voiit In an article by Dr Btdnay Doan 
of Btaatord Dnlvamtiy, tbla axplaniitlcn Ia 
I n 1786 Baler, n tamona Swtoa mothematloUn, dam- 
onatrated, aa a propooltloa In dynaialca, that tt a tree 
rigid oblate apherold rotntee about na axil Urhloh dtt 
tera aligbtly from tha axil of figure, or ahortoN oBig, 
then tha nzia of figure will revolve ahont the oxla of 
rotation In n period the length at whleh wlU dapasd 
upon eeverol fOctore He computed that. It the oa- 
Burned condltlona obtained tor the e»th, theh ^ 
period of revolution of the oxla of figure 
above the exia of rotation would bo 109 
dnya. Obvionaly, however, the earth la 
not rigid, tbe oraoni ore quite plaatio 
and the ground Itaelf la poaaaaaad of 
■oma eleatiolty Prot Newcomb eom- 
pnted eome yaore ago that. It we eaeume 
the earth ea a whole to poaaeee the rigid' 
Ity of atael, then the period of revolution 
of tha one axle about tbe other would 
be 441 doye, aa agolaat 809 daya found by 
Bular on the aaeomptlon that tha aatrib 
la perfectly rigid. The actual o b ahrVed 
period Is toOTleen montba, or 417 duya, 
and tbe legitimate conclusloa to tw 
drawn Is that the earth oa a whole la 
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agrees with that derived by Lord KNvln and othors 
from entirely different conalderutlona. 

Now the queetlon orlaoa, Why does Uw earth got 
rotate upon Ite iboiteat nxis7 The gypiaiiaiinii la 
simple. If tbe earth ever did rotate npou Ita ahoiM 
cet axla It could not continno to do so beoonaa of tha 
Bblftlng of matter upon and within the enrtooe. 
Winds, rains, rivers, and ocean onrMifa an ooBiO> 
lesaly tranapoitlng matter from point to point, nnd 
during the winter grant moaaaa of anew and lea nq- 
cumulate In the temperate and frigid tofiao to 
dlaappeor again In the aummer ammng ii t)i«o eP 
fects wUI, to a Urge extent, nentnUae each othsr, tha 
■nm total con net he other than totprednM at Iwat g 
tbaereUool lop-eldedneaa to the eArttl And as soom no 
thU tahae pUee there must be g et tha aBN 

of rotAUon. Tb* time at revNnUOA of the oM atia 
About tho ottor eonld ho noenntoly oonpntad tt tto 
exact form of Oa aArth* tha atruntnru at the eiftt’d 
interior, and Ita coafltelent of olaotletty won Jpfaftl. 

In addtttea, there are ether naat^^ 

coneae and oarthquahea, ttcongh whidh etm ^ g a rptin/ , 
quontiUea of miiMy may ho 4i«9l*M4 Ifhid'tt* 
ompUtHdo of the pOlAr tnottia mlffhf ba oCmuA » 
etrthqnnkaa wna petntad hut lor Prel, Ifttnn ten od 
fifteen yean 0(0 end .a fkhaoit MHentlat has m«*.td^ 
ocnOy oanavUed i taUo Ahawlng tte nnatber of 
"---r nn d the Ap ptttrfe of th* 


dupueamant Of A Nhr due to the flulto rutte Wfrmm 
tha mood of tho ogttt ih lU oitll and tho tui^ at 
Iteht One of thnlt^tttUH ueod |h tho todnetloD of 
tt MW Uitade of ttO of hhv 
■tow donnd hU.tuieftt tt he 









oiMi pt tba aMtt. and to on* hu m ret itaown 
^^ti^tho aiHtaa an attOetant In magnUnde ui 

iMttint jMitMlr tor tti$ ebaerred annnal and other 
I of the polar motion.—Ab- 
» Uontblr 



Md IB rnakferum^Maln in mo Frankfort la 
■utudl/ tha aOaiio of maar iportlag omtaata, for 
vklffc reaaoli tha aeleotlon of the ottr for the pnrpoae 
Of aa tetamathmal eipoalUon U oertalnlr wlae. An 
anantlve committee hai been formed the flrat teak 
which waa to ctTo the ormuiintlon Ita name, wfaloh 
rftCi ImpoalnclT' 'herein Internationale Anaatellung 
taOr 0port and BpleL" The eipoaitton will be divided 
Into tha fidlowlnc groapa 1 Horaea and vehlclen 
1(hhmiaa, riding and driving eqnlpmant, atahlan, bone 
breeding and oare) 1. AiitomobUea and motordrlven 
vehlidea. S Tnrt aporta, atieh an grmnaatlcn, fencing, 
apenalr athletloa (tennla, football, golf, handball, polo, 
ticket, grmiiaatlo apparatna, weapona, etc.) 4 Aqua* 


rgldeibiioonntnct. 


- gitttntt tdwvi Of Tn xonruxiiu." 

To tha Httor of the Boinremc Ajuajcaa 
Mar 1 eaO the attention of your ee r reepoadent. Bmer- 
aga B. Manley, whoae letter appeared In yonr leaue of 
Odtobar tSrd, to the fact that the "Infleiible” la not 
a aMtar ahlp of the ‘'I}readnoiight''T The “Indelible,’’ 
deaplta tha nnrnber and power of her gum. Is not 
rated aa a batUeahIp, bat belonge to the orulaer claea. 

In aa engagemmt between auch a chip and a battle- 
eblp carrying four It-lnch gone end a powerful m- 
ondary battery of Fa and re. It la moat Improbable 
that tho iblp of the 'Tnlleiibla'’ type would engage— 
and her eiceaalve speed would give her the range do- 
clalon—at each a range that her enemy a aecondary 
battary could be effeLtlve Her preponderauce In big 
gun power—eight ll'a aamlnat four—would enable her 
to demollah tha aecondary battery before tho 8-lnrh 
end 7 Inch gene coold gat a ainglo ettertive ahot home, 
M LaTouchi TnQMreon 
St. John'a Rectory Manitou, Man 


wrr WATow maao mmkak. 

To the Bdttor of tha ScianTino Amrmcav 
Being an old aubecilber to your moat valuable paper, 
I tahe the liberty of writing you regarding the unuaual, 
or I ahould aay peculiar, action of main apringe in 
watebee. My father, an borologlat of over Stty yean, 
and 1, who learned the trade from him, have had aome, 
aa wo thlak, remaricable eiperlences In the maln-eprlng 
line We think climate hae much to do with their 
breakage, but If a watchmaker with sweaty hands 
handles a spring, there will bo trouble Also one 
who uses gasoline or any of the elmtlar fluids will 


and flahlng) t. Winter and Alpine aporta (skates, 
■Ida, anowahoaa, alede, hota, climbing outflta) 4. Hunt¬ 
ing (guns, aportemen'e apparaiua, atulled antmalal 
7 Aerial aporta (tree balloona, dirigible aimhipa, fly¬ 
ing macblnea, models, aeronautic inatmmentB) 8 
Teoriata’ exhibits, such as photographic and opUpal 
■ppaistoe (charta, guide books, history and Itterature 
of traveling, teleecopea, etc ) S Application of sport 
to theiapoutlca (gymnaatlc apparatus, Itfeaaving de- 
vleee tranaportatlon of Invalids) 10 Sporting outflta 
of alt kind! 11 The artlatlo aide of aport. 12, Toys. 
18. Uiscelkmeoua. 


Awsra era Hedal Mr the Mwwvery er IMama, 

At the second regulsr saealou of the New York Set 
lion of the American Oherolral Society, held at the 
Ohemista' Club, 108 West SOtb Street In thia city, on 
the evening of November Btb, Dr Leo IL Baekeland, 
pnaldent of tbs BOeetroChemtcal Society, was awarded 
■ad pnaentad with the Nlchota medal for bla papen 
on “The Syntheels, Couatltution, aad Industrial Appll- 
cattoa of Bakellte" and “Soluble and Fusible Realnoua 
Coodenaatlon Products of Fonnaldohydo and PhonoL* 

In aeoeptlng the medal Dr Baekeland expreaaed hla 
thanks for this axpreeaion of regard tor hla work, and 
allpded feellBgly to the friendly cooperation and aid 
ha had reeelved from the fellow iiiembera of the sety 
tloB He then exhibited several iadtiatrial applleatkma 
ot the new compound hakelite, and made an eapert 
mental oomparlson of the reellteacy el a ball of hako- 
llta tha she of a billiard ball with an Ivory bllllaM 
ball A stand three feet high waa eet upon tho lec¬ 
ture table. The ivory bell was then dropped from the 
upper oMe of tha stand to the table, the height of Ita 
r^eand waa noted, aad the length of time pf the re- 
bond oBlU It came to rest, whiob waa atx aacduda, by 
the UM ot a atop watch. The hall of baksUte paering 


Biinllta dMd tery snocenfolly lu the mannfho- 
tqfU of eteaiOOndgaet ijMola. and la claimed to be 


Our trouble hae bean mostly in the eeason when 
electric etorme prevail, or a sudden rbange of tempera 
tore. We always advise our enetomera not to pul 
watches on a marble draaaer or any cold aurtace, but 
leava them In their pocket. The temperature In Ibe 
vest or other garment changes graduelly, and Ihua 
doee away with any sudden expansion or contrartlou 
We have been In the MlaiMilppt Valley for many yean, 
and our experience hae been that, apoclally during the 
fall and aprlng aeaaona, during thunder storms we 
have mors trouble with main eprlnga. Sweaty hands 
do no good to a main spring Ttsaue paper, In our ex 
pertenoe la the proper thing to wipe a sprlug with 
May be slightly oiled. My father has heem very sue- 
oearful in that line of watch repalrbw 
Natohsa, Mlm F T Bkhsac M 0 


BASWAT KOTOS CABS. 

To the Editor of the SoiKirnno Awsmoav 

In your lest laiae I notice that you are to havo a 
■pedal laane on the middle West. I wish you would 
call attention through your valueble megaalne to the 
need of acme kind of a motor oar that will run on 
railway tracka. It ahouM bn an Independent motor 
car, run by ita own englnca. There is an opening for 
thouaanda of miles of so-esUed tnterurban rallwaya In 
Iowa and other middle West Btatee, whore It would 
not pay to build an electric railway line on account 
of the large expense, but If some economical and roll 
able form of Independent motor car could be perfected, 
auch cars could be used for psBaengnr traffic, and small 
■team locomotlvee for freight cam and such roads 
would pay well The track should tw built ou modem 
Itnse, with ewy grades and curves and Independent 
right of way, so that trains and care can make good 
time for passenger eervtce and iwn also handle freight 
cheaply, by use of regular freight care from the steam 
roada, and thna would be valuable (eedeni and dls- 
trlbuton for the steam roada, whore hrabch eleam 
lines would hardly pay Such motor care for paasen 
ger service ehould also he used on many branch steam 
railway lines, where better paaaenger service la badly 


37 *; 

hut it stsms that la lo iwmdabont a ■ystgm, than 
must be a large waate ot power 
Bqvlpped with motor cars of the eon euggested, such 
railways could be built much cheaper than trolley 
lines, and also operated much cheaper, nnlll the bust- 
nesi grawa to s point where It would pay to rhangs 
to olectrlc power The perfecting of auch a car would 
mean the hnUdIng of many mllea of new rallwaya, and 
posaibly the cars would aim be adopted In time by 
the steam railways to give better local paeecuger eerv- 
Ics. Many good towns In Iowa are made "whlitllBg 
stations" by tho steam roads in their mad race for 
through business 

lAck of better railway facilities, and lack ot many 
miles of new railways that should bare been built long 
■go, are feclon that are holding back the development 
of a great deal of this middle Wuet country 
Steam railways want through businejw, long hauls, 
and great tonnage, eloctrlc railways are too oxpensive 
aa yet In many plauw it a motor car that is light, 
reliable and not exiiensUe lo oik rate ran bo pei^ 
fectod using producer gas cnglncB Ihfro Is no aunetlon 
but that tbero Is a great opportunity and opening for 
auch a car, as above angKretcd 
I trust that you will doom IhU communication aa 
Important as tho number of our ancestoni, for Inatanoe. 
Belle Maine, Iowa. H H Mosvat 


AlOTHBB ITIl OF SiroBUTATIOg 

To tho Editor of the H< iivvtim( Amvhiian 

One of the re< agnized evils iirodiict-d by the wood 
men who spare no tree (but leave s here once the lord 
ot the forest stood, tliu earth all bleak and bare) la 
the reduction In the yield of water power Ftit It 
seems that the fart that deforestal Ion also Incroasea 
the cost ot wbat water power you do got, has never 
been mentioned 

Buppoeu that Ihe florid level of a normal river la 
such as to require a zn fuot dam for power purposes. 
After the valley has hc-n skinned of Its foliage the 
flood level will b« m niuib groalcr that a dam 30 feet 
or more In height w III bo necessary 
As the cost of dams Increases with the squares of 
the heights (bernusn the higher up tho thicker), tho 
30-foot dam will cost nearly nriy per rent morn than 
tho 2B fool and yet It will yield leas power than the 
2i>-foot would yield In tho normal river because de¬ 
forestation haa diuilulshod tbe flow of water In tbe 

The yield In the dry season Is the available yield, 
borause the larger yield at other seasons Is of little 
value for almost all iioere ot power want power aU 
the year around 

It Is true as I showed In my article lu rassier’s 
Magazine of Seplemlnr 1000 that If we would use 
both turbines and currml motors In tbe same dam, 
high dams would not lie necessary In many riven, 
out this truth may be disregarded because It will prob¬ 
ably be a hundred years befnn- tho system there men 
tloDod will meet the right man tho man who will in 
troduce It. Svlvsstkz Httwabt 

Brooklyn, N Y 


The Deatk of Tl>ts>4,>re B. -nwiby 

Theodore n Tlmby died on November 9lh lOOB at 
Brooklyn, N Y lln wiu i hlefly known because ot his 
claim lo having Invented tbe revolving turret ot tbe 
famous Monitor" and that accordingly, he should 
have received tho fame history acrorded to John Erics¬ 
son For more than forty years be had tried to col 
Icct friOOOOfl from tho United Btatci for two Inven¬ 
tions, one tho revolving Uirrri on warshliia and tbe 
other a device that polnta and tiros heavy guna with 
electricity Other things which Tlmby invented, and 
from which he obtained both rpcognlllon and financial 
reward, were a floating drydock a sysleiu of coast de¬ 
fense, and a turbine whool whlih proved especially 
aucGoaaful 


4««m ot heat, Ik ttm emt of a alurt olroalt. 


The openlki attlela la tha porreBt BumaiaRT, No 
ITCl.daalavMthHMurFhniMB’iMirblplaua, An ex- 
'^tUaflt ptotiiTa or Iba maekteh wltk IhrmaB Mated In 
tt M yra i iM ed . Tha AM tagtalkMat oT aa aitlele on 
'hkheltto, a Itow dontNlMtlok. la gtyaa by L. H Baeke- 
MlKV ft* MINMar. Kamael K- Fatteatm writpa In- 
(Mtha ii a wMm i kt af hamtdtty The n- 
at CtorMa^iuittk tfl MaM^ M Mt tMth by 
^awAaodMefanparheatedataam 
mmtttirn aaCWfatad. An tlhm- 



pcnslve to mu often enough to give gis>d servUw 
Motor cars of this eort lo nse gaaollne for power 
have been perfectod and am In use In several places 
but they are gradually being abandoned on account of 
the eenitanlly Increasing cost of gasoline It eeemi 
Uiat little or no progroM I* being made In perfecting 
■unh motor oam to nae aleohoi or kerosene. Might not 
the prodnoergna englnea for email boata requiring less 
than MIO home p ower he adapted for theee motor carsT 
m yonr toane of Beptember 18th 1909, on page 19I, 
Fon made amthm of a very remarkable demonstra¬ 
tion of tbe poaatMKtlee of predneergts ongtoes ot this 
aort by Mr H I* Aldrfeh. uelng peagnthraclto, which 
at a cost of |4 per ton Is st^ed to bo one-tenth the 
coat of opMmtlon of a gasollno engine with gasoline at 
18 cents a ctilen. to prodnes equivalent power 
I^r a long time tt baa seemed to me that there le 
an exoMlen^ opportnulty for invention In the produn- 
^ of sbeh ao Independent motor ear, operated by 
acne power Otkea than gasoline. Some cam ot this 
aort ara la iFFamatly sncceeafnl operation which gen 
IrmM aMetHk powm tv means of a gtwollae engine, 


A B«ok or l'nanb-Dlnirn»l»ii asMys. 

Tho subject of Ihi fuurtb dliiicnsluu bcciiih in have 
nroused so miii h Interest among the rcadtra ot the 
BiirNTinc Aukkkav that we havo dm Idnd to pub¬ 
lish lu book fiirm tbe priM essay the Ihreo essays that 
recolved lionorablu mention and ahoiil Blxteen of tbe 
best -wsayB wlilth were submlttod In th< recent Fourth 
Dimension t'oiilest Tho entire lolluMon will be 
edited by Prof H F Manning who will pnparc an 
Introduction of considerable lengtb In whl< h the sub¬ 
ject of the fourth dimension will be simply and 
lucidly discussed The book will bo ready about tbe 
latter part of December 


Tbe meeting of the Britlsb Aasodatlon In Wlnnlis'g 
on August zntb Is the third whioh has N-en hel I lu 
the Dominion llie flrat Canadian meetlog took plscq 
In 1884 at Montreal, the second thirteen years later 
at Toronto Tbe fact that the third was hi Id si 
Winnipeg may bo regarded aa algnlfliant of the i nor 
moua development of the Weal during tho i>-i i f> '• 
yean. 



























impU one and tta« alndilp la aUa 
to raaoh a placa of aafety In tho 
majorttr of caaoa It la brand that 
tba moat otfeotlTs form of proloeUIe 
la a mwplal hind of grenada which 
la daalanod to axplodo In the la 
torlor of tha balloon and to bring 
idwat Ignition of tha gaa Tba new 
projaotlla doalgnod hr tha Krapp 
hnt la tntandad to aooawpllah thia 
and at Um aame tlma tho path of 
tha pnloaUIo tnm tha tlma tt 



hloM gna fac aiiaUp « 


ant cannon lU total aeijtht (ex la 
bIto of the gnn) USA tons and It 
tana an average apeed of >0 mtlaa 
an hour 

Owing to the fact that both 
azlea are driving axloa with the 
naa of the EO-borae power motor 
the a itomoblle car la able to travel 
over very dlfflcoK gro nl and It 
eaallr mo nta very ateei gradea 
Under the front neat la a roomy 
cheat which belda a good aupply of 
toola and extra B tlnga and ape lal 
attention boa been given to thla 
point BO that the car will no eaally 
become dlaabled To make tb plat 
form of the ar aa ateady aa poaat 
bla duri g tha Bring the platform 
(Con lad d OH pope JUi > 





Ht^gpiw topp loia plero fce gfanhip attack The w«4m ean bo brenght to a 
bUplmilH nipadUgi of n dagMoo Tbo motor ear eg wkleh It la nwnnted ti 
^ MmUeanlHV 


The pnloettle rmite t trata of 
■Mhowhirh maiki tho path 
of lU fllgl t 















































































































(»D Mar 1»08, Mt EMancMi WM Butda with th« 

Uultcd 8UU« Army Signal Oorpa baUocm No. 10 wltl^ 
Lieut F H Lahm. Major B. ftnml. and CapL 
E 8 Wallace ae paaaengera. Major Buiaal aaalatad by 
Cap! P H V\ allace made aoma wlralaaa talegiaph ax- 
perlmenCB In tbla connection. 

The baekct of Iba balloon, which la about Hra feet 
loPK four feet wide, and three (act high, wu au^ 
rounded on Ibree aldea by light galvanUod wire nab 
liuK ulHiut two nod a half foet wide the aurtace being 
niiuiit thirty square feet When tbo balloon had aa> 
n iidi d to a height or about one thousand feot, a flezl 
bio phosphor bronae wire three hundred feet long, nnoh 
as Is used In our aruay was t>ald out from the net Of 
the basket not occupied by the 
wire tietiliiK rbo wireless recelr- 
log set consisted of a tuning de¬ 
vil e and small condenser similar 
to that used In the Held wlrclosa 
■et connected wl'h a sUlcon detec¬ 
tor A Sulllven tetepbone receiver 

The Washington navy yard ata 
tion and I ho Annapolis station 
agreed lo ImrId sending ulgnala 
every flftem minutes for five min 
utea each The Washington sis 
tlon bigan at 1 tC and thu Annaie 
oils station at 2 30 ocloik Ihls 
sending was In be kept up until 
3 30 oilmk Signals were Imme¬ 
diately picked up from the Wash¬ 
ington station although not very 
clearly, and the reietitlon of sig¬ 
nals continued until the balloon 
was about six miles away, when 
the Washington stallon could no 
longer be heard It waa learned 
that the Washington station was 
hslng overhauled, and that only 
OM of their small seta waa used 
Blgnala from the Annapolis aUtlon were plckod up 
easily OB soon es the sending began, these signals 
oomlng In so loudly and clearly that it would seem as 
If the excellence of this means of receiving would be 
all but equal lo that of the laud station During ca«h 
of the sending iwriods after this until 3 30 o'clock the 
Annapolis signals came In clearly the distance from 
that elation varying about twenty miles at the begin 
ning lo ten miles at iho dose No disturbance from 
atmoipbcrk electricity waa apparent although ibe 
Tcrilcal anienna was several times loft dlsconneo'-ed 
for some little period. In order to see It any spark 
eould bo obtained betweeu 11 and the netting. No 
spark <‘ould bn dole<led 

It is believed by the anny offleers who mode the 
experiments that this extension of the use of wireless 
telegraphy nmy prove of cohslderablo value (n extend 


If lit 


Usltad Stataa and Oatute ax* ^aglMlw tp Kkpit ip- 
anlU la tha tm «( tkart fliittg By k MdtAw ot 
embryo avlatata Juat at tka ttaaa wksa pwWIa laUrset 
in flying maahlwaa la bw*<w"f«»g noSaMitly graat to 
oanae tha ergaalxliifl vt aylaUak tnaaklagi with Ubaial 
prlssi, fiieli as havw ba«i Mi ih Italy, Oarmaay, aad 
England reoanUy with tha Bkataa maetlng la rranaa 
aa a modeL Tha flnt loMi nmtflng la Amarica to 
havo moro than oaa aaraplaae amkt fllghta ooeamd 
Isat week at tha lAtonla raoo track at Clnolnnatl, Ohio. 
Bealdea fligfau by Oleim H. Cortlaa, Oharlsa W WUb 
ard alao mada a aamber of saseeMfnl fllghta with tha 
biplana of tho Aeronaotfa! Soelety, which la the flrat 






U. H Anny dirigible Mu. I (Haldwta type) with which a 
puasilay be eoBdaoted. 

aeroplane Mr Curtlas built for aale. Whoa Mr OtU'- 
tisa damaged his machine by hitting a wagon la 
alighting, the spectators were not obliged to leave dla- 
appolnted, since Willard made some excellent flight*. 
Roy Knabenshue, Lincoln Beoohy, and Cromwell 
Dixon, tho ITyeaPoId eeranent, all made excellent 
fllghta In thoir dirigibles, and the three-day meet waa 
a decided suecses. 

Encouraged by the oucceoa of Mr IF Raloke In get¬ 
ting his small biplane off thp ground at, Morris Park 
sums Ubm ago, a number of other members of the 
Aeronautic Society havo been actively engaged la com¬ 
pleting their machines. Tbs second bipUas to make 
several short flIghU there was that of P Brauner and 
A J Smith In the morning of October Sint Mr Btau- 
ner flew about 8Sfl feet et a height of 8 feet, end in 
thu afternoon Dr Oreen mode a flight of smno 160 tesL 


At lh« PatgwAwa n 

MoOnrdy alaa mads A nonlhar oe g , 

oeaOy with hM aovr -Baddaek No.;r 
new mochtno. whioh waa eo natr iscted dfieg |lg 
waa dsmollatied la oa acoUent, bait ah^ wW n W pi y 
apaad oad atahUity. It to flttad wUb a rMgliptty hato 
- Tgg a dilgglh.pA 

_I derisa 

Curtlnn’a, being, Uka 
came of the esiwriiaeaii oi «ipks 
Aerial ExtMtUnaat AheeoWlodC'^Ittt 
McCurdy had hoped to tgke hit Wj- 
chlae to Baglaad and fly apro 
the 46,000 hrlM ^ the Dhitir 1M4 
pflered tor the flrat mile fltght had' 
drcle by a BrttlalHlallt aenpilihe 
piloted by a Brtttah avtttar 
Cody, the Amerleaa who hat Wgd 
expertmeatlng la aeroiiailtki M 


so SB to eompeu for thia prlaa wt 
hU aetoplaiM. Bat both avHU 
have lost thle opportunity, athoe E 
J a Moore-Brabanea. a welthao* 
wnfitrt aportanian, haa lataly ad 
the prise with a maohlae reoMi 
ling tha Wright, bat havlag pee 
Uar balanolnf planae hetweaa tl 
mala ptenea at their and* iaetei 
of warping the Ijflin'- 


A gallon of deantared aletdiet 
he made to do the name antoaa 
work la an engine as a gallon of gaeollne; 
the aleohol dosa net produce smOke and la Nos 
to yield obnoxious odors, but the lower price of 
line Diekea It the cheeper fnaL Theee 
based oa the reeults of 1,000 comparative tost 
two Bubstancaa ae engine fuels, ere given la 
SOI of the Dnlted States Geologlcsl Survey 
Strong; the author of the bnUetln, brtefly 
I: testa hat dlacusaes the more haportaat Malle at M 
bngtb. Tha teats formed pert of the laveotlguion 
foein BOW being carried on by the Survey To 
mine tho Tslailve elllclenoy and eeoaoaiy of 
It wan compared with denatured oloohoL la this cO 
pariaott not only the beating value* of the two fa 
hut their edapUblllty to engtae use and the aSeota 
variattoss in fuel quality aad la the prlaolpal opar 
lag condltlona—such ae load, fuel nnpply, and tints 



lag the usefulness of an airlal reooanalisancs. It may 
be regarded as certain that at least over distances no 
greatsr than were worked at this Urns, a sending set 
rould have been ullMtcd It will be necessary, of 
courds to provide uuiuc meaiis of nuuklng all of the 
spporatua which might produce hot sparks, and tt is 
probable that a special moans of prevnatlng the gas 
footn pouring from shove should alao ha provided 
The ithotographs herewith presented Show a send- 
,40g AM reoaivtng outfit that boa haen prepsrod for 
mx TMphHment for usa oa • baUooa. but there 
U nd -record describing this epparotu* or describing 
any Conh-rntdatod use thereof Situs the apparatun was 
(leotgned tor AeroaaoUc purposes |t seems not unlikely 
that It may he need with the dfHgfole- 


The foIlowlBg day, after getUng oS the ground oaoa, 
Mr Brauuwr, In a eseoad attempt, seat the mecbine 
aloft too eaddeuy. with the result that It loat head¬ 


ed The avlalor pitched forward hut was not hurt 
ITsIng tha ntae^ laotor^ tl^orawpower A. A & A- 
cyllnder watoreqefod eagtoe of 2W pound* JMghtri- 
upon hi* bfolao*. Dr WUIlom 0. Oreea git ^ tha 
ground and made ala fllghU of from >0 to M foot JS 
Ivnith at k^Tlg nm OB the Itth taMaat. The Mai 
flight waa foada at dgak. aad a wheel was hnM«a la 
Blighting Bathofthssa htplanea reeemUe thOOmtMB 


igttltMc-:^ v'daia^ MqdML x^a ^ 

vritt gaiKiliaa iMMt'atMM Ja'tha Mania aagt^mU^^ 

I peiMk «ail^ at,aap fo t dma lely 

aMtJli aadf 'il^MhroH»«hrI -wd the^aaato.Ji#aa'' 

-aiiqai: .dhBMH 

fae^ de-maktg; fla4'’d0M«fc 

^ ... 

















hManamamagm^'-, . 


m BJiiri )(iW liii'iW r'T^ m li. eeuitauai Vtu ntw, tood«tnih. ud 

jSI^wW 0 *^ ^ idAitett nMtwa i* B 17 b* ton&d doainbto, 

l « iiW>| l*i TWtajrnit {<) (;b«9MMtifla<rfth««todrotdbordmud iMrtf 
» r«*lW tt y > wA ai tha aaola^ vUqb Mtadk food and temilo prodnetot and otlMr eoo- 
£(pSwMdkiMl'MHiomtad *maiBilloaat nooda plant Ufa la tha Bndan, (6) to undartaka the 
M ^j ^a((i|rtiflMidl VH» XltartoB Oatlaaa, a taattiif aid anaytng of acrtonltnnl, mlnoral, and 

a| aMI frtrtnnrl*^ pA adlaAa^n ud aiabor> otlier aobatancaa of praetlcal intanat in tha Indnatrlal 
p 4#y7l ] ‘If Id raNanli bdwralorr Wbaa Um daralOi^Mait of tba Sndan 

aafrta wi irfif WralfT apWtMdi It «dn ipalfBad that tha no vork Upon theaa divaraa aubjacta li undar the 


^|^«#|p|dlta«l b 1^i 4 rtg », Kta KhartoB Oonaaa, a 
dgmwldady.a yan^ 

difelrtUWW tWplaat Whan tha 

MAPIPIP «Ad,|BKU]r abh4Md. u «aa ipaliaad that tha 


— of tth 'AhUa man. it 
r«B| IM hdSM of UWMnOtablo and 
f^buMoa dia wdia and InfWUoos 
awdMlAiifkldi ToAdafod it ontan- 
hblto to tha 'bldta man, and ware 
•tap) doatmoCIn anoM tha nakn 
of tha aattfia. llMaovar. thaae 
-p**^*** ««fa paotillBfIr andamlo 
«a U|a aonatiT. and U wap raaliaad 
that tha on]^ poMlhle nathod of 
rartalmino It f&r aMUtaUim waa 
tha tavaatlntloB and aoMni of 
thaao PfoUama upon tha apot, by 
tiu Boat npdodata odanttflo moth- 
ada paaalbla. 

Bcuvtty had the lait aheta in tha 
ji>nri]iaa|ii baan dred, trhan a moTo* 
PMOt wad itartad fw tha fouada- 


hift Oarlnf to tha ■tnorana mun 
Ifoaooa of a wolHnovn BacUah- 
maa, Mr Haary B- WeUooina, how- 
arcr, H waa Coond poaaibla to oaub- 
hah an aataaalTa Inatlttitlon for 
tropical reaoarflh. The donor, In 
oonnootloa with hla flft to the fln- 

pqnlp the laboratorleo with all the 
lataat appItaaoM that mlpht ha da- 
alrad, ao that the laTaotltathma 
ooald ho eaniod out upon the moat 
oomproliMialTe Uaoa. Thaao Iabai«- 
toiioa an nnloiio, Inaamuch aa 
they an Um only onoa of tholr 
eharaotar upon tha African contl 
ant, which la naanlmoualy held to 
he tha gnataat aeat of all thoaa 
ppOvltar natural oondlUoni Inimb 
«nl ^ tha white man which have 
nppradahly retarded tha develop- 
nant of tha oonotiy In the pact 
^nt thraufh the eOorU of tbla In 
aUtnfton tnvnltinblo work haa bean 


oaatlp tha work of the lutlttitlen haa Dan aitaadad 
to tha adonoea of aUmoloiy, otbnogtaphy, and anthro- 
pmoty 

Tropical medldne oompiiaaa reaiarchM In tha try- 
panoiomlaaia of animate, chlady cattle and cnmab— 
tortonately the dreaded eoouroe of eleepinp dckneaa 
emoni hnmana baa not extended to the Bodan. Ptro- 
plaanoala. ipirochatoBla of Sudan fowls, and atodtea 
of tha many fell diseases snrh aa kala^zar mycetoma, 
and denpue fever which cripiile haman life In the 
tropics constitute Ihn moei prominent of the purely 
pathological and bacteriological 
Horh rben again the sanitary o^ 
ganlxatlon of Kliartum and Omdur- 
man has been taken in hand Involv¬ 
ing the destruction of moM(ultoaa 
Hud the Introduction of sanitary 
laws and a conservancy servica Or 
Balfour the director Is the medi 
lal officer of health of the loans 
and a 1th the adeouale laboratory 
rosnurios at Ills dlsiKisal has bcon 
able to revolutionize teuiplntuly tbo 
conditions of life In a few yearn, 
and haa practically oitermlnaled 
uialarla at Khartum 

I he headquarters of the labom- 
torlrs are at the (lonlon College, 
Blit here altbln a period of sevi n 
yiars Inniimcrafali. experiments and 



Put orbaotcriolotiiml soeUdB of lonUns labomtorr. 


cessful Issue and a mass of unique 
Information collucted which Is of 
Inestimable value In connection 
with Iho nubjects treated It waa 
found however that the umditlons 
under whleh the reaearcbes were 
made wore not quite (urfect, on ac¬ 
count of the iKHWlblllty of change In 
or daiiiHiEa to bacteriological and 
nth<r HiH-clinuns In their transmia- 
hIou from remote districts to Khar¬ 
tum It wss therefore decided to 
tarry the war Into tho enemy s 
camp and to tarry out the InvesU 
gal Ions on the spot under condl 
irons verj similar to Ihisw at the 
llordon College hor this purimie 
n floating laboratory waa estab¬ 
lished and ihi work atcoinpllshed 
therewith has bt-ei) of farreathln 
value The southern Hudan Is a 
country irlss-iiusHed by waterways 
on the banks of which are clusternd 
nultvi villages wherein all manner 
of rare and Interesting paihoiogl 
eal eondltlons are to bo found 
Flics and mnsqulloca abound the 
birds reptiles aud flsh harbor 
strange parasites men die from 


gocotUplUhad In rsclalnUng the nortbam part of Che 
jcmuftry, which. In oonJuncUon with that of the Liver- 
pbol and London Tropical Boboola of Medicine, haa 
apMsted In the hygienle bettsrmont of the oontlnent at 
larta 

Tin work of tbo WeUoom* Tropical Beoeareh Labor*- 
tMllBa M broadly divided Into ala VamtllaaUaBa, na fob 
towp* (1)^ Tbo praaotloft of teobnlcal eduoatton, (I) 
baotarlolagloal ud phyalolaglcal otudy of tropteal 
4aoMora, moro papoelany the InfecUoui dlasasM of 
both man and bsagt pwiUlar to tho Sudan, aad to 
OkttM aagliUDCo to tho olBocn of health and to tho 
cllkifcoofHmctfllandniUliary hooidtotf, (9) toamlat 
o^pmdinOttUl tnveotlBOtlau tp pcdoonlng caooo, by tho 
dbtpbtkm and oaportmoAtal dotgnnlnatltm , of toxto 


direction of Dr Andrew Balfour, BBc OPH FJt. 
CP, and be It gladly amiatod by the various other 
departments of (be government wbUh are Interested 
In one or more of the avowed objects of tbe Institution 
auob aa the Hgyptlan Army Medical and Veterinary 
•enioea, indeed, tbe cooperation of outside workers In 
the same Held Is much appreciated and foaiored ao 
that there may be an Indisputable cmtoluslvonesa con 
cemlng tbe msulta achieved Within the Drsi year 
of Its foundation tbe laboratories became fully occupied 
it all their deparlmenta, and then Dr Andrew Balfour 
gradually and carefully selected tbe best fields of 
work, and concentrated the attention of bis staff 
thereon Cbemtatry and entomology have rnrcived al 
most as much attention as tropical medicine, and ro- 


curious dlaesacs and there Is a vast Held for I hi study 
uf tropical medicine Bifure the days of the floating 
biboratory, material iK-CBSlonally rearhed Khartum 
from these dlslsnl tirrltnrlos but too often It was in 
a badly damaged rondlllon Blond slldee were dirty 
and spoiled Insects broken and notes ln(-om|)lete On 
the whole It was rt<cognlr,ed that tho proficr atudy of 
condltlona must be roiidu<tt-d on the spot and then 
luany valuable data iziuld bo guthi red 
The floating laboratory la a coinniudlous vcsoel well 
adapted to service upon tho waters of the South The 
main working room Is lotnpleti ly mosquito proof and 
Is adequately HI led out for prntu-zoologiral and ento¬ 
mological work Us maiden voyage was tarried out 
(Continufd on pope iSf ) 
















coMamra n?i ^ 

Ih Hronrh llluiitrat«Hl berewllb dUTen nukt«rtall7 
r the ordinary In the tact that tbe uaual leraw 
hinlem I* tnHrely dlapenied with and tba ]awi 
any dealred es 
tent The wrench 
ia nlao prorlded 
wfth a remomble 
Jaw piece which 
may be qnlckly ap 
piled to adapt it 
for uae In srlpplng 
pipe or round 
work Fig 1 Ulna 
tratea tbe wrench 
with the pipe Klip 
ping attaohnent 
aiilled thereon 
while Fig a ahowa 
the wrench adapt¬ 
ed for ordinary 
uae In thla rlew 
the lower Jaw la 
cut away to ahow 
the Interior detalla 
It will be obaerved 
that tbe ratchet 
meohanlam with 
which thla wrench 
la equipped in 
place of the atrew 
HOVZXT VXUOH me* hanUm U con 

trolled by a button 
A that projecta from the forward face of the lower 
Jaw When the button A ia depreaaed the dog B la 
dlaangaged from the ratthot teeth permitting tbe jaw 
to be moved downward on the abank of the wrench 
A apiing (7 aervea to hold the dog in engagement with 
the ratchet teeth when tbe button A la releaaod It 
la not neceaaary to operate the button A when cloalng 
tba Jawa on a piece of work but merely when It la 
dealred to opt a them The pipe gripping device con 
atata of a alottod member whi b may bo Otted over 
the ahank of the tool and la i rovided with Inwardly 
Inclined teeth at ahown In the lllnatratton The In 
venter of thla Improved wrench la Mr Cbarlea Waller 
of Hamilton Wnab 



1 8 Mmtd to onaeet tbo 
otbor two aoottoan and npjMrt th« coatroUtog tovor 
A ahaft D mna tluvkgh tha two McUosa and la geuod 
to the angina abaft Monntad on Um abaft 8 la a 
atoava 8 A pin F tn tba abaft tngngaa tba alot in 
tha aleeve 8 whleh aarvao to conple tho aleeve to tho 
ahaft 8 and yat permit tba former to allde on tba 
lattor Monnted on tho atoevo 8 ia tba Umar aectloo 
la a drum which ennieo a aplral metal atrip O adapted 
to come In contact with a aertea of aprlng pieaa ed halla 
mounted in bnt Inaulnted from the caning An the 
abaft U revolven It will be ohaerred that eontaot to 
aiieeennlvely made with the balto B whiob control tba 
primary winding of the coll and that by altdtng the 
contact atrip 0 along the ahaft D the time of tho con 
tact with reapect to the poaltlon of the ptotona win 
ba varied The contact atrip O may bo movad along 
tha ahaft D by meana of a lever I Tha oppoalto end 
of tha aleeve 8 caniee an Inantotlng block In which a 
aplral contact atrip J of tbe aame pitch u tha atrip 0 
la llttod Tha atrip / ia adapted to make contact with 
buttona K which correapond In poaltlon with the tor- 
mlnaU U and are connected to tha apark pinga A 
metal aleeve la fitted In the IniuUUng block la contact 
with tbe atrip J and thla to adapted to receive a metal 
rod L which bcara agalnat a plate eonnected with the 
terminal M By thla meana electrical connection to 
alwaya malntoincd between the atrip J and terminal 
tt no matter what poaltlon tha aleeve 8 may occupy 
along the ahaft D Thla arrangement In partlcnlarly 
adapted for uae on lownpeed marine engineo where a 
alngle coll eufliceo for all cyllndeta For hlghtpeed 
automobile englnao a aeparate coll la required for each 
cylinder and honoe tha dtetribnter ran be dtopenaad 
with Tbe Inventor of the combined timer and dto 
Irlbutcr la Hr 0 T Brown of 3tS Weot SOth Btreot 
New York city 

A> nCPMTU IITIAK nup 

Pictured In the accompanying engraving to an Im 
proved iteam trap which to of nimpio and durable 
conatructlon and arranged to diaebarge the water of 


OOVbVITIO* XFOnU 

The apeed of an Internal rombuatlon engine la com 
monly regulated by varying the time of tho it ark with 
roapeet to the poelllon of Ihe platon In the aac of a 
multlple-cyllndor engine the caalng of the timing de¬ 
vice carries a number of Icnninale whI h contact In 
aurceaslon with an Inner rotatable member and the 
casing la mounted to oaclllste tor a limited distance 
In ctideT to vary the time of the apark aa above to- 
terred to A disadvantage of thla ayatem la tbe tart 
that tha rasing cannot be held rigid and the time of 
tbe spark cannot be accurately controlled when tho 
engine la operated at high aiteed Furthermore tha 
oacUlatlon of the cylinder caalng end tbe rattle and 
Jar dna to tbe fact that It la mounted on a single 
short bearing are apt In time to hr nk away the con 
nectlng wires In the timer here lllualratod the caa 
Ing la fliid and the tin lug la acrompllahod by a slid 
ing sloeve mounted on a long bearing As shown In 
tbe acoompanylng engraving the device comprlsoa a 
casing formed of three aeparate scHtlona The aecUon 




A8 atnoYZD nux tbat 

condensation periodically aa required The apparatus 
comprliwa a closed vessel A Into the top of a hich tbe 
steam aupi ly pipe B opens Passing through the steam 
supply pipe and reaching to within a thort distance 
of the bottom ol the vessel A to tha water discharge 
Ilpe <7 the vessel A to adapted to slide vertically 
c n the pipe B and to provided with rollers that engage 
guide rails at opposlTe sides The steam supply pipe 
L Is connected with tho appnmtun on which tbe steam 
tiap la to be used so that the water of condenaatlon 
accumulates tn tba veaael A Tbe water dUebarge 
)lpe 0 Is provided at D with a valve A lever 
A preMei agalnsl the valve item at one end 
while the oppoalte end engagea a oroas plere F 
attached to the veaael A Tba crow ptoee to ia 
turn eonnected by a link to a lever a which 
carries a weight H that may he adjusted along 
lU length Tha weight B may he adjnstod to 
lift the arm 8 so that It dep r ewea the valve 
stem and kemw the valve D elcaed As the 
water of condensation aocnmnlatea la tbs vaMei 
A It ovsrtwhuicea the weight B drawing down 
tbe oroas ptoea F and witb It tba laver 8 and 
Unia ratoMliig the valve atom whiob eprlogs 
op onder taasioa of a amaD spiral spring Tha * 
ttaSm prsHoro in tha upper put of tbo veuel 
A then fuoea oat tbe water o( ecwdeasatlon 
through the dtoebarga tabs O As soon u the 
water to dtoeharged. the weight jr lifts np the 
veisel A to Ha aennal poaitlea to 
ao adjnetod tost ft wUI ai 
In the vowM I 

eaenih wato* la tha veuel tp Ml tha bottom 
of the dtoehargo tube C and promt stoam 
trea aaenptog fttonthrounh. The tutmAut of 
tola ftbpraved stoam trap to Kr M Bagrto, 
lutftoitossicimidrtoN % 


letoMliitli 

niltwatoi 


ThtwiimSSSSiB-mB . 

gnvttg to fiulfttM to provMa h «nf AM 
atod atnotiija umia the to gpA < 

U may bo aaa^r and qatokly biftl^ It wlQ toM|i 
groat praa au o fMa within the loor oC M |lj(r 
fetnbly tlopag downward towar4 tbe oiWar, 
to a ebnto that ostonds to a bortoimtal piMfi btooto. 
in which tot 
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walls Boer and root ot the bln are preferably eon 
Btructed ot blocks or tiles ot fireproof oonatrootloa 
1 he Urat course of blocks ot which tha wall to formed 
ate made ae indicated at A Blach block to provldod 
alth a receaa at one bMo and a tongue at the other 
au that tha blocks may bo auoraoalvely rabbeted to¬ 
gether It will be obaerved that tbe block A to pro¬ 
vided at lU outer upper edge with a fiange D which 
has a lug piojectlng Inwardly therefrom The next 
conrsa of blocka which are ot the form Indicated at 
A are provided with receaaeo F which fit over thaaa 
lugs on Ihe Bangra 8 It will be nnderatood that each 
oonrso of blocks breaks Joints with the conrse below 
It Tbo blocks 8 are provldod with groovaa O adapted 
to reortve metallic hands which are shown In aeotlcm 
at I Biarh block A Is provided with a pair ot vertical 
paaaagea B which are adapted to regtoter with almltor 
pasaagoa lo tbe eueceaalve conraee ao aa to Ibrm con 
tlnuous pasfutgeo from ti p to bottom ot tbo bln Tha 
blocks In Ihe inUrmedlate conraea of tba wall aro 


/ bat It la aufilrient to state that they are provld 
od with projecting luge that enter receaeto on ad 
Jacent blocks so as to form an intarlotklng Lonstmo- 
tlon ibe uppermost course of blocks dlltera from 
the others In having apertures <f wh’ch provide oom 
munlcatiim between the Interior of the bin and the 
vertical passages Fbeso aporturas are above the 
grain line and aSOrd ventUaUcm ot the walla Tho 
Inventor of this grain bln oonstruotloo to Mr Tbomns 
Dougherty 6^4 iHtb Avenue Sonlb Mlnnaapoito Mhm. 


IhnAc^iiAaui Hinux —0ns ot 
who hss to do 
bis own odd Johi 
aronnd the 
house to tha 
putting on sod 
taking oS ot 
screen doors 
paitIf-nUrly if 
provldod with 
spring hinges It 




wlthont tho hilp 
holding the screan deer 



tastooed to tha door Jamb a«d tlia sprtn* 


this dMonftr bjr mdbtog 
sSAat'Pises to 

1 s«d ti^ sprtB* Amr 

plsto or Tsmmtoit A toit- 
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SCRIBNER’S MAGAZINE lOlO 


® HE0D0RE ROOSEVELT’S 

own and exclusive account of 
\a& African Trip will con- 
tmue to be a very important feature 
of the Magazine auring a greater part 
of 1910. 

The articles already published have met every expectation 
with rezaid to their excqitio n al interest and value, and the 
extiaorchnanW large edibons required to meet the demand 
have had to m increased with each number. Nothing he 
has ever written has better revealed his own attractive 
personi^, his remarkable faculty for observation and 
^redaboo of th^icturesque and unusual in both human¬ 
ly and nature. The Boston Transcript says; 

"Mr. RooMvdlliMa UDqne feebigat die AmencaniimtSoa fedi. 
H« eOMnl mnpedaei, inedet it thought uxl cnphaw, eDd even hi* 
pnjudicaiarBlusebrthen. That ftet iM^'Amencui* ioDowwith mt 
llw itoiv 6t huhno^B the widi, told wfth the laina gnm itaaiglh that 
he* BMt tin poGbcal eteruces w faHeacfang and deep B dw aueacci.” 


of AphU lorghi and other pesta F^taV 
lam, natnral Indolence, and improrldenoe 
often prevent the natlvei, unloaa loper* 
Tlaed, from taking thoae active meaaurea 
BO necoeaary In taaea of Ineecl Inteatatlon 
of crop*. Tboee laborn have alao a Street 
bearing on tropical medicine, aa renolta 
have abundantly tcatlSed 
In the field of anthropology very valu¬ 
able work baa been ancompllahed. The 
laboratorlea are recognized aa a working 
place for fellows of the Camogle Research 
Fund, and on the recommendation of the 
dlreitor. Dr A. UacTler Plrrle was ap- 
_ Iiolnted anlhriipologtat to the Institution, 
In addition to hla medical qualifications, 
Dr Plrrle held a special degren In anthro¬ 
pology, and was particularly well versed 
in physical work Although he labored 
under the gniat dlaadvantage of not know 
Ing the country he undertook and sne- 
csasfully completed remarkable Joumoys 
into the totally nnknown Dunin country, 
which Ilea between the White Nils and 
Abyialnla He lived and moved among 
the tribes Inhabiting this territory, and 
his method of handling the natives was 
highly appreciated by the government 
By hlf free movement among them be was 
able to SL-qnlrn eztenslve data of their 
life, manners, and rustoma of the moat 
highly prized <haracier Dntoriunataly, 
theaa ezpedlilona proved fatal to the 
young, enthusiastic Investigator During 
one journey be rontracted an Indlgenona 
dlisaas propagated by the paraalto of 
kala«zar He was prostrated and lnv» 
tided home to Scotland but died six 


h die JaiHiuy nindier he will deacribe hunting expeneoces 


uia Farm: 


the results of bis 
id observations, as 
Brcheeologlral and 
ethnological aspect were worked up by 
competent anthorltica and have thrown 
much light upon a people and their roon- 
try about which nothing has previously 
been known 

The chemistry section has received aa 
much attention aa tropical medklne, for 
It has an Important bearing upon the 
commercial development of the country 
The principal fields of Investigation In 
this direction have been Sudan gums, 
food-BtaSs, and seeds, as well as water 
supply from the Blue and the White Nile 
and wells. The study of gums has been 
particularly exhaustive. The Riidan has 
extensive forests of gnm Irme In tact, 
such conetltutes one of Its staple pro¬ 
ducts. Inquiry showed that comparative- 


groat attention was conccntri 
tbla subject. After Some foui 
labor, the lahoratoiies have n 
valuable addltfams to the rht 
tbfa commodity, and It is hoped 




Hippo and Leopard 

Theia udelat are not onfy bsenating Bambres of adrenture, diey are 
abo aulfaoataltve accounb of die natural history of many animals but 
faufa kaarani to exist reeddrn. The Shistratwiis by Keimt Rooievdt 
wd-odhaf toanabwpf the a ep ed htain are especially wtor es hng . To 
. «rMr. RooMvd^a aalitlao sabse ryd ona should ba^ widi 





meats Not only was s very lurge quan 
tlty of equipment destroyed but all the 
trypanoaomlaala speclmena were lost, to- 
gsthsr with the records of two years 
tha subject Nearly all the paraf 
Ba blocks prepared dpiing the previous 
(Otm^lided M page SSA ) 




















































































































































































































































































































\Shur-onau,^sse.i 


•3 0>LD FUlEO(«itlwrt lim.)SOUO COLD*5 1 



With Its improved hotel accommodations and a neneral hetter- 
inrnt of local conditiona. Excelsior Springa has liecome an 
ideal health resort 

I he known curative powers of the waters of in various sprines have 
been of mt ak ulahle hciielit to thousands of sufferers from Bnnht's 
disease, rheumatism, stomach troubles and kindred disorders, 
hocrelsior Springs is located in C lay County. Mistoun, thirty-three 
miles northeast of Kansas City, on the 

Chicago 

Milwaukee & St. Paul 

Railway 

Excelsior Springs is best reached by THE SOUTHWEST 
LIMllIDof the St Paul Road Leave Union Station, 
Chicago, at 6 00 p m , daily, arrive hxcelsior Springs at b $0 
a. m the next day Breakfast and dinner served on the tram 
THh SOU I H WES I IJMITED carries compartment-ob- 
servalion and standard aleepers, with kiigtr, higher and wuhr 
berths, dining tar, chair car and coaches. 

Desvriptive htnik free 



Earn $60 to$140 Month 


F A. MILLER •• 
wal PaiMnttf AfMt 

CHICAGO 


G.A BLAIR 
Cawe.1 Eutom Agnt 
SSI Brndw., N.w YoA 


A. W. FABER 

by this bouse, with 148 y9ar$* expcrtenc* in Pmcil Making, are the 

Drawing, Copying and Ink Pencils 

Sold by all stationers and dealm m aitots' and drawing matenala. 
Samplei worth double the money wOl be scot you on lecegit of 10 cla. 

A, W. FABER, 49 Dickeraon Street, Newark, N J 


Big Money In Drilling 


Cyclone Drill 
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NUNN & CO. Ino.. - CdMon m 4 ProprtMora 

PuMlAW WmUt at 
No Ml Broa^dw«.y, Now York 



TO SVUXRtnCttS. 

OMOofijr, amjm, fortMUBUcdBUMOTllailm |1(M 

Oniwpjr usayea, rorCwoU X.T( 

OMoopT, nMrw, wuiylar<M|BegiiiiU)r,|Hi»ui|c|in|alil<Uh.W. UO 


TUB aCIBimviC aVklttCAA I'LULUATIOM. 
BctMEins Aiwrlnui (nu)illi4ipii IW) taiDajrair 

fictanlldc Ammliim xiiiipiiJiHui (wuliliitbai IdTII) AiXi 

AmiTk'aii lloini* urn ■•rnbue 100 “ 

BclMiiilr Aowrlnu k ipun h^iton (Mnblulinl IKX) tnp “ 

Th» aiuiaiMl Mi ImlpUan miw aiui niea tn forrips euMirlo, Incliid- 
Inn (.'■niilt, will ba furaUhail opoa appUcatlou 



NBW YORK, SATURDAY NOVKMBEU 27th, 1000 


Th* Ultur li alwaya xlaU to Nodrc for uamliiAUiln lllnrntnl arUclo 
•B •abjcota of Umiriy lulmiL If Um pliutuitniptu ua lOarp, itia orlkm 
Mint. And Um faru aalheiUlc, tha ounulbiiOuiM alU ncrloa apaclal 
(IttnilaiL Acrapbal artlclea will bii pan) for at rapiilar tyta nun 


tBMBMT OOniTlOn ox m YAXAKA OAXAL 

A caratui reaiUng uf the Annual Report of the iilh 


■tatemant that, aave tor aome axtenalva and troublo- 
■oma alldea in tha Oulabra out, tha whole of thla groat 
work of engineering and admlnlalmtlon la pruaacuted 
althont ttilahap, and with ovary proapect of Ita eom- 
platlon by tha year 1016 

During tha year the detlgna for the upper lorke at 
Gatun and tha iocka at Pedro Miguel were completed. 
The tocka are built In palro, aaparated by a aoUd wall 
M feat thick they aro ltd feet In width and hava 
1,000 feet of uaable length They will be empttad 
and llllad through lateral culverta under the Hoorn, 
connecting with large longltudlnnl riWerta In tha aide 
and center walla operated by Buiucy valvea In all 
plana tor the canal, It baa been laid down aa a funda¬ 
mental faatura of dealgn tbat at each pair of Iocka 
there muift alwaya be two barriera Mparailng the high 
level from the level n«xt below The extra or colllalon 
harrier conalau of a aet of blogi-d, vertlioil, uilterlng 
gatet, and a maaalva chain barrier cantrollcd by cap- 
Itana In tha walla. Aa over 05 per ccut of the veaaela 
of the world are laaa than 600 feat long, IntarmadUte 
ia(W have been Introduced dividing the lock eham- 
Oera Into two parta aultnd to veeaela 650 and 350 feet 
tn length reepertlvely The Intermediate gate* are 
alaO proteeted by a chain barrier An emergency dam, 
whlcb will rut oil tbe Hu'v of water In the event of a 
gate being larrled away will be provided at the hMd 
of the locke. Tbe deelgn coneuti of a awing bridge 
from wblch girdon, lupporllng eperlally dealgned 
wicketi are lowered the bottom 6t tbe gtrdere rcatlng 
on ellla at the bottom of the lock 

The vaylfUB materials of the foundatloni for the 
Iocka have been teated by trial loads and found to 
bave eulBctent realatance to larry aafely the greateat 
loada that will be brought upon them by the atructurea. 
Curtain walla will be buUt to atop any underOow and 
to prevent the concrete floore being lifted by the pr«» 
Bure of any water which might gather below tham, 
tbay are being tbiekened and anebored down to the 
underlying landatone by the old rail! left from tha 
branch adminlatratlon The plant for tha rock oniab- 
tng and the mixing of tbe concrete la initalled and la 
auccoaatul operation Concrete laying baa commenced, 
and by tba last of October 41,336 ouble yarda had been 
put In place 

Refereore la made In the report to the aenaaUonal 
rumors of bad alldM which were sent out at one timo 
from Pauama. Tbey were occasioned by a subsidence 
of DO conaoquenre whatever, whkib occurred to ooe 
of tbe rock Oils at the toe of the Oatun dam It la 
admitted that the most practical question in the con 
struct km of the dam la the slldtng of the material 
underneath and in the body of the dun The question 
of Its alMIng depend! uimn the slope of Its outer face, 
and sihoa the dam shich hat a height of 115 feet 
above sen i«*ti, boa morn than a mile of borixontel 
thlcknses at Re baaa the Report Is certainly Juatltled 
in atatlng lU^ the liability of ttala great work goeg 
tat bqroufl tk* limits of what would be considered 
aitSIdeiit and safe In any laaa important itnieturo. 
Hie escavatltn for the spillway In the canter of the 
dam la ooapieted, and tha channsl balow the dam, t«0 
faet loox and 186 feat wide, U being eoaemted. 


The dtedfliig XMk hM removed from the ehann^ 
hetwees the Oeum dda gM deep water to the Carito 
beea Bee, a total of ever d,IH»6,i)00 oulRo yaida. and at 
the praeest Uam a«»# three mltoi of the ohanpel from 
deep wator (41 toet *t mean dde) hnva been com- 
plated. Ltmon Bay, through which the entrance tq 
tbe eeaal will be made, la axpewd to atromg wtado and 
heavy aces. To protect the ratranoe obannal. two 
Imakwatera, one 10,000 and the other l,60d feet In 
length, nre to be built 

In the oeotral divlafam, Ineludlng the basin at Oatun 
Lake and the greet Culebra out ptogree e baa been 
very satlafaetory Although the Report coven tha 
year only up to June aoth, we may add that on October 
23rd, when 38,031488 cubic yarda had been excaVeted, 
th* work that remained to be done In the Culebra cut 
when the Amerleana took over the work was halt 
completed Including the work done by tbe Krencb, 
tbti meana that two-thirds of the whole work haa beea 
done Btidee In the Culebra cut couttone to be a source 
of annoyauoe One of these meeaurea 3 TOO feet along 
the cut, and Involvea about 37 acres of moving ma¬ 

terial Already 677 000 yards have bean ramoved, and 
aa murb more la sMU In motiMi There are amalltr 

Blldea whlcb bring up tha total amount of mattrlal la 

motion to 1,000,000 coble yards. These slides will 

uecciaiute easier sloiiea to the cut at tha points where 
they octur, and will add to the total yardage, Otbo^ 
wise they will have no eScct upon tha canal 

In the Pacific division, the Iocka at Pedro Miguel are 
founded on durable roik of such •acallcnt character 
tbat a part of It will be loft In placa to form tha sep¬ 
arating wall between the lock chambers. The axcava- 
tloa Cor tha locks la practically complata Tha Wont 
dam la being conatrutted of rock and earth with pud 
died I lay aa a center and tho material underlying the 
dam la Impervioiia At Miraflorei about one-half of 
tha cxtavallon for tba lock has been completed, nnd 
the gc-ncral plana for the dams have beea approved 

Excellent progresa baa been made on tha entrance 
channel on the Pacllie, from which during the year 
3,476 831 cubic yarda waa removed The channel baa 
been carriod to full depth for about live mllea from 
deep wator 

Due mainly to thw great tncreaaa la the dlmcnalons 
both of the prism of the canal and of the lo<ks, and 
to the higher coat of labor and materUl*. I be e«tlmate 
of the total cost of the completed work shows an In 
crease over tbe original estimate of nearly fifty pur 
cent, Tha Uital cost of engineering and construction 
ulll be 766,000 and If the purihnee price and the 
coat of sanitation and civil government be addod, tba 
total final coat will b* brought up to 8376 301,000 

TBX TXIAU or TRB XATTLXgHir “XOXTH BAXOTA ” 

The geveroment acceptance triala of the battleship 
'North Dakota," of which we gave a preliminary ac¬ 
count In our Isatte of November 18th. have now txwn 
Buccceafnlly (ompltded, with reeults whlcb aro gratify¬ 
ing alike to tbe Navy Department and tbo builders of 
the ship 

When the queatlon of installing turbines In place of 
reciprocating engines In tbe new warablpa of our navy 
tlrit came up for discussion the attttuds of the Bureau 
of Steam Engineering was decidedly conservative. The 
Department fsK that sulDclent nxiierience was not 
available with tbe turblno at least under battleship 
condlllpni to warrant Its Immediata adoption at the 
time it waa proposed Ultimately, however It waa 
dccldud to Inetall the Curtis turbine In one of tbe two 
battleship* aulboriied by Congress In March ItfOT and 
to equip the slater ship with lUmdard marina recipro¬ 
cating snginea 

Now that tbe trtala both of the ' Oelawars" and tbe 

North Dakota' have been completed It Is possible to 
make a rallabl* comparison of ihs two type* of engine, 
and It la gratifying to know tbat on every point of 
comparleon except tboae pf water consumption and 
prapellsr efflcltncy, tha turhtoa hna abown Its gupsriop 
Ity In the etandardliatlen trial ths "North Dakota'* 
rah her tastest mile at a ipead of 33 86 knots, and 
mgds an averago epesd for tha five runs at 3148 hasU. 
She ihowed a maximum b<»we-powar for one mils of 
85,160 In thsss trials ihs sxosodad tbs suan atlssd 
of the "IMawara" by 0 39 knot, sad her turbines ds- 


Mw ak jtM rito. n^dswitoXcA 
lUxogtotojtot VWl.Wh'lflMf 

at her mtoritotoA MtotoMtomi, ths sfUtoto XYWto in* 
ths -Vattk Xatme woolit thMsf^ fa* 

318h kaotot im ttoot* <4 )Wi(a« gM ^ 

It knots spsod^ Oempkn* ikltk Um fsrihiMMini- 
sagtot^i^viB 'IMavarsi" tbs torMwHMvsh "North 
DakoU" haqnlrsd oatMSh gs ag atoo t U« thgg «« ooal 
per Nrsnty«mr hoikrt on the Ifrhnot trial, and Ipfi ah 
agalasl m (ong on ths iMnot trihL 


Aitual averav) meed 
HP oTBata m 


Water rite el U 


pewer atlO al|2 

*«.64 18^ ImT** 

aaas sath 148J 
I at.400 16.710 8400 


1*4 144 ao.6 


Coal uaed, punrHla per hour 64,400 37,660 0430 
real oaed, ten* per 34 bn.. 663 306.3 106 

Coal per hour per ■baft H P 

of tarbfaiea 1 Ti 166 3 68 

t ual per hour per ahart for 

total IIP 146 148 344 

Coal per hour per ahalt of 

eqnW I nr* 145 1 48 316 

Baai-d nn 6 per rent friitlon for leelpncattng cngbie 
BpkUM 

In gartna, 

Contnet Actnat Par Cent 
3 hnura ot full power trial 161 18 00 T6 


Tho 'North Dakota" la driven by two Curtla tup- 


144 Inches. There are nine stages tor going ahead and 
two for going aatem Tbe abaft diameter U 30 lttoh4p|^^ 
and the bearings at each and of tbe lurbius 
Inches In diameter by 43 InchM long. The steam, 
•uperhsated fifty degrees enters ths steam chest at a 
preasurs of 380 poundi abaolute. Her* It paaaes 
through twenty noaxlae, where It la expanded and 
acquires a velocity ot 8,000 feet per second, Iti prea- 
aure falling to 75 pounds abaolute It then paasea 
through another set ot noxalea between tho first and 
second stage, wbere It acquires a velocity ot 1,070 
feet per uecond lesvlng the bbidee with a velocity ot 
155 feel per second. Tbe preaaure In tbs second stags 
18 48 4 pounds abeolule h rom the second to the eiKhib 
stage the eutrance velocity ot the steam rematne at 
L070 feet per lacond, and the exit veloctty at 155 feet 
per Mcond. Tbe preasure, bowever, drops from 76 
pounds In tbe Ural stage to one pound absolute In tbe 
ninth htage, at wblch prevrare It pasaea to tbe con 
danser, where a vacuum of 33|^ inebes la maintained 
It can tbiia be seen tbat u the steam traveries the 
■ucccHlve atagos there la a continual drop In preaaure, 
the energy of tbe steam being delivered to the moving 
blades In tbe form Of Impaut lbs velotlty of wblch Is 
developed by expanding tbe steam In lerlM of noaslea 
forming the entrance to each stage. Ths number ot 
Doxsies Increases from 30 to tha first stage to 360 at 
tho sixth atnge The buckata to the first stags are 1V4 
Inches In length and they toersaaa to a length of 11 
Incbae In the last ataga. 

In the two stages of tbo reverie turbine, it has 
proved poiaibie to develop about 60 par cent of tbo 
power tbat can be developed on the goAlieiid turMnea, 
and thus ths ohlsctlon wbiqh haa been raised agalut 
the turbine that it provldea toauflielent maneuvering 
power may be considered to be pretty weU mat. Ih 
thla connsctlon It ipay bs msnuoMd that to ths triala 
or ths Japanahe ctulsar “tbukl," which Is equipped 
wHb turbines of this type, when ths ship was 
at 20 knots. It was pqmlbls to nvsfstog to stop tbs 
starboard tnrbtos to 83 geixmda, too port turbtoo to 36 
aaconda. and brb^ tha vamsl ta kbgetoU nat to two 
mlniitsa. 

-.—A-SI V * -- 

The sndeaft JtriDaus eemntonty wirots wHh a ustal 
point (stylos) «« Wdodsn tobiqto Oovstsd wUh. wax 


ths ibres hooro' toU-powsr trial, and tbs runs for 
twaatyfoor hours respsouvely at 18 knots and 13 
knots, as hsrswlth rivex- are highly satlafaetory 
Aalds from the fact that she attained a toH-powsr 
spSed of 3144 kneU against the contract rsqqlrSmeat 
nr 11 knoU tbs most latistoetory feature b ths rt- 
markably low coal wmsowpUon of ths ship, paritro 
larly at low tpoed—tor one of the moat oeriout obapfas 
formerly made aqpdast thq turbine waa that Otdto a*- 
travaganee to eori noasnmprioa aadev Isw-apoad eeadl- 
tlona The coal per hotos-powsr per how (or tha-total: 
horseiMwer worked out at 148 ponndo, at^tnll spsadt at 
is knots apsed tt waa LU pounds’ mad U U kaota 
It wM 1 34 pounda Tbq coal per hone-powwr per popr 
of an eqntvaleat tadltoatM bons-pewwr (tha potojar-wks 
taken by torriedoaatsr CNaa the prtmsnsr shaft) Rukka 


parohmsAt with a ra«d psk aad ttoOM pippaeitt, or tok. 
At Haitsto in ^satphaito, hear tka sito of tbs Atoao 
fortress orsotsd bY Drosok to t^e year 11 ft: Co wap 
VeesnUy tonnd a bNmis TSsori ctotatoing a dried 
biarii mass, whleh ihwL Kaamisr hu doelW to kf 
Roman Ipk Tha maas wax tmtod to oasli|igt ohlpjnr ^ 
soot and taangta of iiwp. it alao cdPiatoai amalidr 
qnauuuax ot fsrrie oiMs, eqppsr maXPaalh 

gypMto. t^hagphorlc arid, taahiBk »g|d» hljaltoi. aU 

-- .. ipKmiqgg 















'lOA IM •vffMPtloa of Prof. tiMot, of Fwuw. •& la- 
taraltUMul «oiTmit»VTB hu ka«) oiwihlMd for tb« 
mkpM 9* tfuamltUM wtniaM Uim alcoaU tram 



..b t o tim H aat of m- 

- «,kn»Wtk tM piuaa ttfttwM utkmi, 
•t ^httMUir tnteto fora tUa Ure Um- 
k..iUk thM. it tba iilwirimlM 
batftac WOI. ^ 

lUrtB rttfawr tHi i ThaHwciMraMMl^aa- 
it a the amMU into 

ta pkM a iMtUA« wadw 
KM at nflrqa^i and tmporiut atr-t 
» *WtW iwKaottai nob botata. n 
ItMiM 1M Mobiidr d«TiM4 a aafotr nn«ulMi in 
Um la d«ilM tbin nrts at 

ba»(Mrtt4 aa tbna iaaolatna. aay oaa of 
baa» tba aaktra waia»t «< tba Haa at that 
:<|^laa|i^tM btb^abotfd ba Ataad or brakaa. 

QaiHaaa Omrn Daportmnt baa amvnd tt 

,^^:«y4raaA|riaii^ N** t<^ la to ba prerUod wltb 
V'kbL ftia«kBitb« plaot Raratcrtora then baa 

> haaabaantantnMaigbttacdroaaaapttbatoarrM 
M ^ aiMlI tnnboat that pHta batvan tba Uaad 
i^^'ttaBattRT. NatttHacoaflNtodk^aeairbUa 
^4l^»tatapaaaii tta irar to tUahattaa, and 1 ' 

ttM lalaad vtth a a 
It that latoba Imdalted COB- 
a tbraWtaa a fanrdnidi^ atraam 
i dpaibtad at lOi daotito laotor. 

^ iip CmmUtfi ^comamtat baa baaa patitloaad to 
jlUb* a flabUdlaa po«ar campanr to bolU a dam 
aaroaa «ha K. Uairoaoa ftlvor luar Cornwall. Tbla 
H a aaoefa tf aa with aa a w a rlo a n comphay It 
|| OMr plan to’dam tba Booth Bault chantiol at flrat, 
ti^ 'a^ «i;M 0 to 7»,Ma boraenower JMm It la 
' ‘ 1 tbat a dam «in ha boot aoroaa tba main 

. tUi dadt wodld not tntarflNW with tba Oora- 
a piwTlda for tba boUd 
, ^ - a loth, thriaifh wbhib at a amgla lift of 40 faat 
,s t^Bla aoaM paaa 010 raptda 

fhQ noth B» abt and b a tba MoMo aoM of tba Now 
^Ml4ro^tml satbimd aalar aa North Wbtta Plalaa 
< JOBroOmdiat «itta Ntftfitr. and N bi enaotad that by 
<4lji Aral, tf tba jraartt will ba In faUoparaUoa. Tba 
:fM«tcaay tarmmal at Nbkallald. whara ataam and 
l0MMiU<Na ara Intarttantad, win Own ba 
.. j jli Wiiti t r A now aab^nUoit la balas aaadad at 
‘'.tMMlMi and amotbor ona at lObNa dalaa. Mb 
' 1 wtth thvia ihoabaowntt latair aon. 

acmUla- 


:'iK 


\ ''fpMiHi an M tbadtp fhal WfttfMlNi are pro- 
friWitd'W' bn altktr-- 



abia napl«Bfl«| all waUn. Tba aatabHahmant of tbla 
apitmn wonld-niBka tba datarmlnatton of tanaltnda at 
aaa vary aoeointa and Udepaadont of tba arron of tba 


tba wan lanitb of lAti Baton, or abovt 1.000 toot, 
irblob la nan at tba BUM toway atatfOn, 

■napla Baladlaa, tba ItaUan aplrltaallatlo madliim. 
Wbo^reoaOtly wrlnd la tMa oonatiy. baa aim toma 
avidaaoa of bar powon. Tba pbAnomona of bar flrat 
afaaoa wan tba h un lU ar pbyateai ph a Bo nm a a of qUr 
ItaalMa, That la. tbay cBBtlatad of UUa rapplnaa 
and lerttattona. aitbenih oonaidotabto akapUoUn pra- 
vaUa aa to tba boneaty af tbd madtom. it moat ba ad- 
lattarly detoetad In fraud. 
Maeir yaan act aba waa eaught in patty trieka, which 
ban by no moana thrown bar Into dlacrodlt, becnnao 
tbay oaareid to ban boon duo to Inrolinitary actlona 
In tba tranee eondlUon Whetller or not her more ro- 
cant parfonuaneaa an genuine, wa are not preparad 
to atata. Certain U la, that bar performancM ihould 
ba atndlad wltb aelantiflO care. 

a anall lot of abaDod eom of a bind new 
Oonntty waa aent to tba Department of Agri- 
cattnn from Bbaagtaal It pnrad to hare qnalttlaa 
that may make It valuable in breading a corn adapted 
to the bet and dry eondltlona of the Boutbwaat Tbo 
plaiita< railed in tba teat averaged len than six feet 
In height, wltb an atarage of twain green laavaa at 
the thna of taaaallag The aara avenged 114 Inehae 
In length and 41/t tnohaa in greataat clrcnmtarenea, 

‘ ■ “ grnlna. On 

tba upper part of tha plant tba laavea are all on one 
ddo of tha atalk, Inataad of being arranged In two 
rewa aa oppoaiu aldea. Bealdea tbla, tha upper laavea 
atand erect Inataad of drooping, and tba Upa of tha 
laavea ara tharafora above the top of tha (aaael The 
■Uka of tba ear ara produced at tba point wbero the 
tmC blade Is iotnad to the leef ebeatb, and they appear 
before there la any aign of an ear except a alight 
■wdling. 

n Is not an uncommon thing for corrosion and oil 
datlim of bright ateel objaou to ba cauaed by tha prea- 
ence of Injurtoua subatancea in paper Tbla may be 
due eltbar to free aolda or dilorina compounds, or 
more trequantly, aapaolally bi tha case of bard-aliad 
paper, to the axeaaatva nae of aluminium sulphate, 
which Is gradually dlmoclated by atmoapherlo In 
flnancaa Anothsr drawback aasoclated with certain 
kinda of paper la tba blaekanlng (due to formation of 
anlphlda) wbloh It prodacaa on articles of silver or 
eoppw Owing to tba growing urn of paper of wood 
pulp prepared by digestion with sulphur compounds 
tbla blaekaatng acUon la more prevalent now tban 
flormariy In fact, It la assarted by Harr Klemm In a 
raoaat laveettgatta of this anbjert, that most. It not 
aO. unbimwhad wood palps of tba aulphlte and aul- 
phata olaai oontaia fiaeaa of anlphur componnda that 
bats a 


flidpa. bewaear, qn BtaaraSy tree from theae sulphur 


Oapl. ItsMf 'BmimiNsa, tba diaoovarar of the North- 
W HaBq intrad la tba Vauad Stotes noently 
<Ntd. d Nlla^^^ has oona hare to make preparations 
^ Bi atpaimai^ to Vba Arotte wbleb ha oalenlatad 
'“"Bssi^^ aaray trwk dtrlUaMlan probably more 
Jod ykM Itia pftturtr objaot will ba to explore 
the bayM ^atldN d* the mMso-1« Nndy the enrrenU 
Ml twisnUttrSf'imd tbr ebanctar of tbs ocean bo^ 
iNaM. JbW^tMlNflwitarrueiwoInyuly.mi. 


bt bis trip to the North. 
NOrwaiMi Mr l a aali ilf baa put op *30,M0 tor tbo 
'IlMAMw^'tllN^WNIioan many private aobocrlp- 
. IMa Mm wB i i a jk mtomitad a> poUr 

of bavteg tbelr own poople 
.wtg M iMHWiHy, Capt Amundson- mya hU 

'-loM’litMkittoHmarlftof dm"ajoa-ware 

ba believes that tba 
fta jbean* timt ha Is oDBfldant tbo 
(iilalm Ha can amwt la maklsc 


, ■ ^^n,r 

'‘M Oalohar «M^M. Mbrfet Mda two 
M IboMlM At *4 WA W toflkM 
VloHaa. After tbo flrat flight ba wao pnasftioi la 

^Aastrlan Baiparor, who waa gtogOy lateraatafl tg BM > 
madMaq Tram Vleaaa M. Blorlot want to BuelBMgl,, 
andmadoaomoflightoboforethoKlagotBoeaiaala,^ . k 
t a o ci a l NB g that In order to too fllghbi by tbd dM 
lag Vroaob avlatora substantial e—»> Indnoamsata mwt 
ba oftorad, tha paopU of Jjot Angelas, CaL. bava rOloM 
ISO,000 tor prises to be competed for by leadiag avM 
ton et Tnaee and America at an avtatlon maatlag to 
ba bald on tha Paclflo coast In January Panlhaa, Dw 
tegrasga, and savanl other ot tba Franob avtatohs 
have agreed to compete, Bcoordtng to eabla dlapatobss. 

B rf o s a leaving New Tork for tbelr bouse In Daytoa, 
(Bklo, a taw days ago, OrvlUo and Wllbar Wrigkt 
entarod tbo French conaurs office In New York Uto one 
attarnomi and received from Frances npreasatatlva 
cTcaaes and diplomas of tba Legion ot Honor Net 
untU aevaral daya later did MIsa Katbarlna Wright ac- 
oldantaily discover In one of bar alder brother’s pock¬ 
ets tbs decoration that la ao much prised and sought 
sftor by dlstlBgulsbsd men bora and abrond. Bo en¬ 
grossed was ba In business relaUve to his ssropisass 
Uiat he had forgotten to mention it to bis slater 
IWa Byiag ot model aeroplansa tor piiiaa, which has 
bean done almost weekly tor some time peat at tba 
meetings of the Aeronautic Society has bean taitmi 
up by quite a number ot boyi In New Tork city, who 
have made aome excellent records at this Interesting 
and Inatmctive sport Contests are held weekly under 
the auaptoes of the West Bide Y N. C A, wbera 
VUbur R. Kimball, B.E. Is giving a coutm of lectures 
upon aeronautics. Cupa have been given aa prisea Iqr 
Mr Louie R. Adams and by Hr WHson Marsha ll , 
whoaa Ik-yearold son, Wilson Marshall, Jr, baa wcB 
two legi ot the Adame trophy wltb a biplane modM 
of the Wright type. Propelled by a rubber band motor, 
thU model, tbo planes ot which are about I toat lonK 
covered 64 feet 9 inchoa In tta longeat flight 
Ahhaagh Farman and Paulhan have quite fre q ue nt ly 
taken tbelr wives on flights In tbelr Farman Mplanea, 
neltlier of these ladles has essayed to fly alone. It 
has remained tor the Baroneeo de la Roche to become 
the flrat arlatreea. After receiving aeveral I s moae 
from M Obateau, tbe inatructor employrd by the Vol- 
■In FrOres at Cbaloos, the Banmesa made a abort In- 
lUal flight of about SCO yards Tbe followlog day this 
titled lady flew twice around the parade ground—• 
dbrtance of about 4 miles—la a rather gusty wind. 
After the first few turns she was able to fly tbe mar 
cblne without any trouble wbate\er, and aeemed to 
have the biplane under perfect control This flight 
gave a good demonrtratlon of fairly good utomatlo 
Btablllty secured In tbe Toleln macKiDe by the nee of 
vertical psurtltlons between tbe main surftoes and In 
tbe tail In America a Curtlae biplane Is reported to 
bsve been sold to s wealthy lady In Florida. 

Hw ePaneval IIL* airship, wblch baa been at tbe 
Frankfort Aeronautical KxpotIUon the past* lummer, 
made a grand tour above aonth Germany from October 
Ifth to 16th, In tbe course of wbloh It passed over 
Nuremberg, Augsburg, Mflnchen. and BtnttgarL Tbe 
166 kllomatora (86 8 mllca) from Nuremberg to 
Augsburg eio Trencbtllngeu Mannheim, and Donaa- 
wOrth was covered In 3% hours at an average apead 
ot 811-8 mlloe an hour On the return journey In a 
straight line on October Itth, however, tbe alishlp la 
eaU to bare covered about 67 milea In an hour ThU 
very much greater speed on the return journey was 
perhaps due to more fivorable conditions and to ths 
forciBg ot the airship at Its limit ot speed throughout 
tbe shorter dUtance That Its epeed U superior to 
that ot tbe ‘’Beppelln" has been tmtifled to by a well 
known Americon oviator who took a trip In the latter 
Ust summer and said that tbe “ParHcval' readily 
paaaad It, aKhough the "Zeppelin” airship made but 
8S miles an hour according to hU t'mlng 
Kaxr Mans Orada, tbe first Oerman aviator to fly 
aoeceaafnlly with a monoplane of his own Invention, 
and whoaa machine waa ahown In flight In onr Isns 
of October t6rd, hae at last won tbe I4ns prise ot 
110,000 tor the flnt klhwietar flight by o German- 
bunt and piloted aeroplane. After flint performing 
tba reqnirod flight la I mhuttas II seconds above the 
Mors field at Bork on Oetober ITth (besides which he 
mode tbrse other fltgbts of 6 mtaalet 20 sooonda, 48 
aeoends, and I minutas tO seconds on the esme day), 
Herr Ormde took bU moHoplano to the aviation field 
at JOIiaanUthal (vrbere ttw flight for the prtte waa 
raqnlred to be made) and won the prise In short order 
on tha SOth ultimo The tellowtng day ha made three 
fligbu of 8K, 14«4, and 6 mlnotes' dnratloti respective¬ 
ly, and a fOnrtb fllgkt la wbleb be made one cirontt 
et tbo field. The motep wand by Herr Grade to o 4- 
dyltedor, T-typo, alreooM motor of ble own Inventloo 
loTSO-powsr Bad weighs 77 pounds 
1,100 to 1,400- rweNatlens par minute and 



uiriu or xn mom miM a 
•r ooMn 

Tho I ment ■ttempt to 
lllorr nUer Yonkoe li tho ant appUoatloa to a 
i oit(>d atotoo wonbip ot Um mothoO Of Mlvoflo br 
c mprMwed air aied by Ifr Joha ArlracUo The eyo> 
tom hat olroody proTOd Ito eBMehcy IB the eoae of 
tbe raUlM f tho itMB ihlp BBvmriBB ot 12 000 tone 
after a) ( > ad run upon the rooka la the 8t LawNoee 
Hher 

In t tb tbe old lyetem and the new the raliUix of 
a n ken Teoeel ii aeoompliohed by renering mfl 
I ut water from tbe hnll of tbe ohlp to gire tbe neoea- 
lory boeyaaoy tor floUUon Under both metboda the 
apace wttblu tbe ebip that le rid of tbla water la dUod 
with air but there la tbla Important dlSerenoe that 
under tbe ordinary method tbe air to at atmoepherie 
proMure whereaa nnder the Arboekle method it to 
under a preeinre equal to the depth of tbe boM or 
oompartment from which tbe water to dnren oat 
In ratolng ehlpe It baa been onotomary to amid down 
dlrera who by meana of patehee of plating pingn 
wooden caleeone cen ot etc attempted to patch up 
the hole In tbe bill and render the eblp fairly tight 
\then three rr alrn bed been completed powerful 
pumi a were Inetalled upon tbe ohlp or upon wrecking 
teoeela moored alongalde and aulBclant water traa 
pumped out to lift the nblp off the rooka and eiuhle 
her to be towed to the neareat drydork 
It frequently happened however that the pertoro- 
tiraa ot tbe hull were eo many or of auch extent aome- 
timea large portlona of the bottom being torn entirely 
away that aalvage by the pumping method woa prao- 
tleally tmpoealble Thto waa due largely to the toot 
that tho patchwork—plug! eanvae cement and what^ 
not—waa nxpoeod to ah Inward preaanre correepond 
Ing to the detth of the injured portion of the ahip 
below water which preoaure woa oo great oa to es 
OMd the realating otrength of the temporary repalra. 

It occurred to Arbuckle a few yaara ego that there 
waa no reoaon why the compreoaed olr method ae need 
In driving tunnela below the Shut and Hudoon livern 
abould not prove effective In the aalvage ot aunken 
ehlpa for If tbe mud allt and water can be held 
from entering the open end ot a tunnel by oi peeing 
ogalnet It on air preoaure equal to tho water preoaure 
at that level It oeemed probable that the water could 
be expelled through the perforated bottom of a ahip 
and held permanently at the level of thto perforation 
by tbe nme nee ot comi reeeed air 
Although It neceealtatee eome ex ccdlngly dlOcult 
engineering work and the oxer toe of coneldereble In 
goaulty the method by which the comireoeed air to 
need for freeing the nhlp of water to elmple end eoaily 
nnderntood No attempt to mode to cloee the per 
toratlona In the bottom of the hull but great can to 
taken to render airtight tbe aldce and roof of the varl 
ova holds and ompartmenU Alreupply pipes ore led 
Into the various compoKmente end compreseed air to 
forced In and the water gradually expelled through the 
bottom jintll the lev 1 ot the water In the varlene 
holds hea been driven down to the hlgheet point at 
whkh the hnll hea been perfornted It to evident that 
•ha water 


ed end knowing the 
weight ot tbe veaeel It to 
poaiible to free tbe ship of 
the exn t emonnt ot water 
to brtng her to ihe aartooe 
and make her Boat at 
some predetermined draft 

The Yankee Is one ot 
four merchant ships built 
between 18S0 and 1801 
whkh were pnrehnsed 
during the war with 
Bpala and transformed 
Into euxllinry rruteere 
Latterly she haa served oe 
a torpedo eui pty eh(i Btui 
to 082 feet long ta feet 4 
tnrhee In breadth and 
dmwa 10 f «t ot water on 
n dtoplaoement ot t22j 
tons 

In tie nutumn ot 1908 
she was run npon the 
Hen and CbtekeiM Reef at 


by eMpraMd alfi ttot eitWa^ boUar ntoag brig* 
empUed by pnttplj«. Um vMial wan flpatoi gftar 
fortyOve daya ef epnraUalH, Md waa beia« towad 




tks apaotol g(ttl hfdehaa wan Merfda# ^ gpUb 
Ingitawhtok wweowgilbdgbalardatdmdpt^niBb. 
whkh niegtM abem On guAm el tbp walat Nbi 


Tbs wraiklng pisnt oautota ot a »!«* sehndbw wbtofb 

to flUod n» with Uvtod aocomMadattoM te ^ aMM 
a Mg wnddof gtoomar npofe wbtoh to Htownp/l to 
oompNOHr ptont arable of fWlwtov MIt mm 
feat ot trio ab-per mMntf a ifamher of aMpb bbatto 
aad a ataam tag whleh ttakta ragator trlbg batomah 
Maw jBadford and the ecene of the wraefe tw» ttte 
ont In Bnnarda Bay Tbe dtOentUea of the «toh 
are greatly enbaneed by tha aapeatd poaltiito of tbg 
wreak, aad there an noeenMilIy lanpy dayn whan tt to 


over tha spar dack to eomplatad aid to to ogpeotad 
that very ihortly as soon aa a tevoraUe mmyaneuan 
of wind and Udae to presented tbe TnaW wlU be 
bronght to tho enrfhoo and tawod tote drydoOk Oito 
aldarlBg tho great depth of water la whleh the ehto 

Ilea her lalvage will be one ot tha i - 

fenia of Ita kind la tha htotory et wm 


IntbaiwodlemBiaor (be Yeahce thapotluiorttaaehlp 
fram wUoh lbs wM«v woe oipeUed BCM Mown In wl tto 

BAnmm Tonn by onmnun on 

■tova them In and the water flooded tbe eompartmant 
end etopped the eompreeBora The vessel slowly Hutk 
et e point on# mile east ot the Dnmplin^ In Bumord e 
Boy at the antronoe to New Bedford Harbor end lay 
In tbo pooitlon shown in onr voriona ongrevlnge Tba 
bow of the veaeel waa a few feet below tho wetor but 
tho etara toy thirty foet below the eurfOco 
In the new salvage operations tt was decided to 
loevo the lower bolda the engine end boUer romaa 
and the greeter part of tha gin deck foil et water 
end tut the ship Vf expaUing tbe water fraai tbe upper 
portion of bold No 1 from the whole ot the berth 
deck and from tbe etter portion ot tbo gun deck 
Reference to the engravlngi wUl explain tbe condl 
tlona of flotation tho unwatorod areas being ebown In 
white The flnt step waa to make special steel 
hstebee featen them securely In place and calk them 
thoroughly watertight The gun deck being of steel 
was Bunclently watertight In ItaeU but the alter por 
tlon ot the aper deck being et wood and baring com 
pamUvely little resletlng itrength against the upward 
preasnra ot tbe air tt he ame necaaeery to reinforce 
it strongly Thto wee dons by placing above the spar 



lederelopiMahMthega 
s enabled wiWdB^dent 


At fHght eypanae by tha di 
motor the tamer to now • 

Hvlng devloes to do many tlmM the unonat of wetlb 
formerly poaalble. The oceompnaylag Ulnsttntlw^ 
ehowe tha nee of i 


just outside ot the bom drlvlag a eerg hwkar by bsH 
troaemtoelim 

Ttaonaonds of aoree ot com ore net out np bat 


axeept tor tbe ferUItolng mine and a «■«" omonM 
of feed 

With n motordrivea huaksr loosted at Uia ban to 
to a elmple matter to jerk the stalk oom. g proiiia 
which to spaadlar than husking and to shovol it into 
the mochtna by wbhdi tbe sen nrn heMnd 7%e hnolw 
are blown to tbe mow or huge made of wire foaelag 
They con afterward bo holed and loM at a good price 
to mattraaa moanfOotiirers the bnek ntona nstttng a 
good profit while the teodlng or fortUtolng vatao Of 
the etalka to not moterinUy laesaaed 

For operating the huA^ n 


central Ohio a four roll n 


hoMs I 2 2 and 4 being 

hadly fsrforated u ihown In the neeompaaylng dl# 
gram. Tfie Navy Dipaitment endeavored to float the 
■toto by tha oustomery method ot elcaiag the holds sad 
pfim^ bid tolling to get her oC thoy ahaadonsd thslr 
tOwto aatf eatlad for bids by private wtptiiaag eom 
■hafk The eandiUon of the ohlp was generally eoa 
iMirefi to be hopeleM and John Arbackto woe tho 
toUy bMUtor Oaeratloai were ceonapaeod on Ootebsr 
IM; tm The berth deck throaiMnt tU whole 



I bae been able to hatt 
tW baabato to a day re- 
qairiag fonr taama aad 


I wMh a obA oat- 
toy of twentyfivo doIUia 
per day It to Bta«ed tbM 
one of tb«a maaB hash- 
tog aaoUass opeiated br 
a Ilfiht ioaollno engtoe 


or mw 
rtvwi bnAsr 
to ot too twtmll type, tbd 


dtob and apon the deeh henu a aertai of aAUih t M hatoto lif^ Mr 

bcama arranged to paira, wktA eneadod the fitto h # l JMd lb aSSto Z,** 

width of the veateL At ito htoer eada et 
Uame weeaaeheohldeenftotlMwatuwaratlheiltt — 
oi the ehtp by Maeh tow refs eat ap With tnfrtMhH 
TTpoathabeaMa h*«MtoMy over the aidetn^lMae 
deck heaee, two |SxU ttaberc weto ptoeed flitaM i 
wuh the aato of the todp. jUpea the eater WmW 
these baama wafa 


WiMt todboM 2*h 
wf torn# ahdee adratoii 
■toi dlthms bat ba bMa 
■tf rttoto d atdverw mti 
Me wtobeat dlfitoatty » 

li thht tfie ««ai«fi 

HtoletoaMTtaiOBtoetoto. 











m. Ui^.BMaaB. tanat» 
aOpffiitf ttmibi «iUMt«4 tMton tb# lUnU 
• •*»» «*x ^Udh 
iClfbiiki M) 'or tUtoMf. OBd 
^ »*rCM«ir Wfw who* 


llwtwi^«a>oo 'WhtB it! lottl wu ] 

4 ii 0 M ^ 0^0 to rbo odw Thlo 

tiimil K «wt d«ai ot tet^ 

^4lMt1t yf 0 imdtMad tbM It uotM * 

B i * it iUd ii ta m1ino 4 pnMioo. Th* oor 
tMH kqK Dt aattUtbriOm lir umbo <>( • 

SiHr ol nliMk ttet wwd nteud ot bigb 

l» OPiWrtti dirorUoii* the ijw 

OM^eOMoftbiMTalttiMiuMiMpre- 

tkorbr Iron top»Ilu ovw. ia Um 

Mtfiti wtr that a top ti kept from toBlop 
•Idle apimUog ot htih epeed. 01a«e the 
Am eio^doO) of tke trrt e uup xf oor, Mr 
BiWOoil htf beeo ot •oik <Mveloplii« de- 
MU4 erbia woold pemlt of naloc tike 
Wbair pitaelplt ea o mtioh lorper eor 
oUtaMo fbr eorrrfoc koorr loodo. A ooo 
|I0 of we^ ope Mr BreanoB’e inreiitloo, 

^rodneed to prOotteOI dlmeaelaiia, woo 
ditta asUUted hotore the BonU Sodety 
The eOr tno 14 tee* kteg. II teet Ugh. 

•ad 10 teet wide. wetgWiif SI tone. 

Oofrytog 0 load of 40 pfloaeogeri, the eor 
/ troroM M 0 eiogle roU oroimd a circu- 
Mr traek ISO yarda In ettcomteraioe. The 
kolaaM woo perteotly kept by meone of 
two gyr o eo ep eo wetgblng thre»Qiiortere 
Od a too eo^ oad reroMog ot a epeed 
Of 0,000 rerohiflona par mlnnte The 
vkeete were locoaed and ran In a tm!- 
•oaa ao aa to redooe frlettoa to a mini 
nan. A gaaollne engine vaa oaed, to 
kaep the gyroaoopea apinnlng nod alao to 
prepd the ear The ear waa anbjeoted 
to Ihe aovereat of teata, the paaaangera 
on^talr nhfftliig from one aide to the 
othar tn their endearor to deatroy the 
eoUtHirlom, hat the gyroaeope vheela n- Mr, I 

WOttded to the allghteet dtatoitance. and 
raatorad the bolanee at oooe One of the dHBcaltlea 
eoeanntored to a ear of tUa type la the praeeaalonal 
action aeeonwaayliig the gyroaeople meUen. Thla, 
howerer, waa ororcema by meana of Motion derlean. 
The adrantaga of oalng a monorail la that the coat 
of etmgtraetlen la oonaldaraUy leaa, but In nddlUon to 
thia than la the toot that a alight deviation from a 
Ina Una wooM raault In no whereaa when 

two parallel tradu are naad they moat both be kept 
iputeatly parallel and m parteet alignment, otharwlaa 
the ear win run og the track or will rock vloleatly If 
one Ude dlpa hdow the other In other worde, a don- 
^Iwndt trade la more dUBcntt to keep la repUr than 


jotlpi^ anatmarlam the retnUn of two yom' Uoa of many Imparteotly aoldered lointa. howem, ban 

(MdMjHd edPtolBanta with aotderlag agonta, eUeay tolled to Indicate any taijurloua effect due to aUda, and 

Ihoae of the^koft* typo which are ettltabla lor eleetrt- haa rerealad cauaea of very different eharaotor In 

inffk. Where tt la neeetaary for too aaenrity ot the moat caaes ot Urge wireo travoiaed by atrong en^ 

aarvton to kaap wlthla deflnlta Ilmita too raolitaneo lenta, InaolBelant contact had capaed overheatlag of 

tdtrodnoad and the boat guermtad at the polnta ot the Joint and tualon ot thn Mlder In eomo Inatanoaa 

jhiBotioto The redUreaiento ot meehutcnl atrength, toa tronbla wu nUrllmtable to tha termatlon ot data 

trie area between wlree which were net 
held cloaely together by the colder 
No Injury due to the employment ot 
aeida could be detected even In realataBee 
colla- With the One wire need In thaee 
colle Injurlea era far more likely to be 
cauaed by careteaa handling (overheating 
or burning during the operation of sol¬ 
dering) than by aclde. 

These conildemtioni lead me to form 
a lower estimate of tbe Injurious action 
ot acid soldering lioulds then Is com¬ 
monly entertained The Investigation In 
qneetlon waa undertaken primarily to 
settle a dispute concerning the relative 
safety ot two soldering liquids, ot which 
one oontelnod ammonium chloride and 
the other tine chloride Tbe dllDoulty of 
deciding the question had been Increased 
by the rlrmmstanre that an Injurlona 
action bad been attributed to the hydro¬ 
chloric acid contained In both soldering 
agents 

The first requirement for mahlng a 
good connection by soldering Is the pres¬ 
ence of abeolulely clean metal snrtaeea. 
It diluted hydrochloric acid Is employed 
as a soldering liquid a good connection 
can be made between turfacea not origi¬ 
nally quite clean Many coppennnltha 
use dilute hydrochloric arid exclustvely 
In lino art work Experience shows that 
no Injurlooa after effect need be feared 
If the soldered Jolnta are well washed 
with water The notion that hydrochloric 
acid Is dUBcuH to remove la dlaprovad 
by the great velalllUy ot the acid. Am¬ 
monium chloride (sal ammoniac) la to 
ferior as a flu to hydrochloric acid, and 
also to tine chloride and sine ammonium 
chloride 

lOnIa Bmaai atandiBg in froot of Ua gfroaeople aMmanil car t made esperlmente in aoldering with a 

preparation of amrooDlnm chloride, to 
however, demand that the surfaces of contact of the which ammonia waa added drop by drop The eO- 
wlrsB aball be eulllclenUy estended to satisfy tbe con clency of the soldering liquid visibly dimlnlshod as the 
dltlon of low eleatrleal realstanee, and when we con proportion ot ammonia Increased Soda lye, added to 
elder that ordinary tin and lead solder baa a speciflo neutralisation, nude tbe liquid entirely unlit for use 



wlrsa shall be suOdently estended to satisfy tbe con 
dltlon of low eleatrlenl realstanee, and when we con 
aider that ordinary tin and lead solder baa a speciflo 


eondnet electricity but to protect and maintain tbe rated In the operation ot soldering Experiment 

oontaete of wirs, and to preservo the copper snrtecee showed, however, that ammonium chloride does exert 

from oxidation an Injurious action on copiier When a mixture ot 

Thors la a traditional belief that bydrochlorlr arid amnontom chloride solution with glycerin wu om 

and other arid aoldeiing liquids should not be used ployed In soldering heavy copper cables to each other 

In electrlcBl work, becauso arid left on the Joint by n or to sockets, It wu found almost Impoesible to pre- 

enrsIsM workman may, eapectally during the puaage vent the liquid from penotrattng between the wirea of 

tbe cable I oxam 
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The well known wplom ■ 
bLlpio Borskooo, ha» proaented to tha C 
ties or Italy a Ulmlated otaUniMit ^wtng tbo nni» 
her of dIrlKibiM and aeroplanoi in nxlatanco In Uu 
world on Beptember SOth. Tlio fpnner nnmber S6i Uto 
latter, T6 In addition, 68 dlrlctbUa nn In oonm ^ 
conetruiiioD Tbo numbor of matJilneo drat ritod wo 
divided uiuonc Ibo dllloroit ooantrlaa as foUowa 


Tb# dlrlsiblsa an dlUdad aa foUowa Into nlUtair 
and private oma. 

Mlttaiy Privtta 

Omuny . . f 8 

mnn . . d d 

Dnllod Butre 1 t 

anidimd .a 1 

Italy 1 • 



. _ __ of tka jnd oda- 

f naotw in tka Uadd. vm (nd tcupmdtt nn^aarad m 
WMkddatMAoa ontBbad wltt vkUiw and tka vKlte aa^ 
paaeUa appaand da «Ute vlaaktei pkioia of 
tea oorptMolaa Had paat at tea rate of ^a miante. 
each karlac ban tekan fit abont l/lftld part of a 
aaooad, Tka teovtea plrtnra Ska-vlawB appaaiai «• 
UM-aaiaoi laanWM from 10,«M te M.808 ~ 


a aa hick aa 


jr, baoaaaa 4t wW rnMnaoP- 
tela phaMaana trkteb at preaaat oaaaot ba 
It mar ba stated wftkbat la tka laaat di 
from tha worit of Dr. Coatendon that almllar yasaltl 
haaa baaa altaadr obtalaad hr aa BsilUh Batoraliit. 
Mr Mark Dunoan. rarihanaora, MUa. OMrotoa (tha 
oollaborator of ProL FraaA of tea OoDa^a da riahoa) 
and M. PMi hava abo' ‘ ^ 


w aaraaatatloa of am arohina' a 


a fit tea Moloi^ 


me aiM ef the laSatielr Smell. 

A faw raan ago Prof MetcbnlkoS Inganlanalr pr»' 
faoted upon tea aoraan tha atruala of the rod and tha 
white corpnaclaa la tea blood Tho apoctacio wao 
hlgblr antertelnlng, bnt uutortunatelr lasted but a tow 
aaonda, for which reason tha application of tha proo- 
aaa was asaaadlnfilr itmltad. 

Thanks to a new appantus reoentir devlaad by Dr, 
Comandon, and exhibited botore tea Academy of Sol* 
enoea by Prof Daatre, the moving plctnn machine is 
made to give aa enlarged view of tea ammll miorobea 
in aetinty Briefly stated, Oomandon has devised a 
mateod of employing the nltramicrooeope for tbo par- 
poae of photographing mkroecoplc Ufa on a moving pic¬ 
ture fllm. 

The ultramlcroaoope, which baa been more than once 
dcaorlbed in teo columns of tea flcncntino Amsiicaiv 
gornrhEivT. Is not assantlilly dlffaront from any other 
mleroacope, except In the method of lighting tee object 
to ba vtUlind. In aa ordinary mlcroaoopa tea ligbt 
passes terongb a glaaa plate which aapporta tee ob¬ 
ject, and thanoo travels to the eyaplaca. Inflaltoly 
small oblaote are literally drowned In this brilliancy. 


Is net fttflalanUy dlfarant from teat of tea ambtafit 
light with ancb an ordinary mlcroaoopa It la tm- 
poaatbla to study objoots smaHar in dlamatar than ona- 
halt a micron—a micron being aonal te tea tl 
part of a niUllmeter Tho nltiamleroocepe oomprtew 
teo same arrangement of leniaa as an ordlnaty micro, 
soope. Instead of lllnminottag tea ohJaet from below 
and normally to the plane of tha aUgo, tba Object la 


Tbs number of aeroplanes which are known to exist 


A tetter has t 
from Pathar 0 M Baark, 0^.. of Ma« Tout, gtrlag 
tha foUowlag ‘Yteatlanad Bphsmerte if HaUayk Oonat 
T arnmnad to ba Apt UAdliaM.T” 

«r MSUI Koeo. A A (MM» Dta loflte la 


4 ar B< -I-18 BM 
4 la 4T -1- 18 4a,a oiao it 
. 4 11 14 -t IB ai T 

4 2 00 18 10.0 OIM U 

5 84 8-4-18 8 0 

a 48 to -I- 14 4on aiaa u 
« aa is -I-14 nji 
a 2T 88 -I- 14 isn 0.1M 18 

a 18 48 -f 18 STB 
8 10 1 -f IS 18,0 &18S a 

8 1 28 -I- IS lAT 
2 82 U -i- 18 U &1S4 IT 
2 44 48 + 11 flU 

- - t lae «.i»a it 


Prance, which poasaaaaa mors tban-ono^blrd of tea 
neroptenes In existence, te therefore considerably far¬ 
ther advanced than tha other natlona In thla respect 


It someumes happens that a physioUn teavaa abaent- 
mlndedly In tha llssnea of hte patient ana of tboaa 
flna noodles which terminate tba Fravas tyrlage, ba 
It by soma wrong manipulation, or baoauao of somo 
awkward movement by teo patient 
In snoh a oaaa the treatnumt Is vary simpla. Ona 
simply says nothing abont tt, and tha patlant doca not 
notice It The accident U of no eoaseguanos, tha 
needle te not absorbed—this thara te no doubtr- 
but proceeds letenrely through ths ttamiaa to some 
other point of tea body 

Uotortanately It te not so much that tronble may 
arteo by this behavior of Frava* aeedtes, and that 
pain may be caused thereby, as It Is that they may 
ba brought ubout tccasdusi orleet. Wa find an ax 
ample In the PrasM Medicate 
Blood oransaa are often, U appear^ ''tehad.’* at laaat 
In aortham climes, whara they co mm a nd a higher 
prira than tba ordinary orange. 

In order to transform teeoo latter Into Uood 
c-rangoB, ocrteln "manafsetarartr* Injaet Inta tea 
oranga, terough tha rind, with tha aid of a ayrlaga 
provldsd with a flna naedla, a aolutlon of rod anlllno 
dya mixed with a aaeoharlne sointloB. Now, reoently. 
In 8t PaterSburg, a lady boaght from h fmtt raorebaat 
a doses of these psaodo blood oraageA Bba gave ona 
to her Uftls dangbter, but was dtetraetsd to find on 


_aalU wtea Import late Ifia I_ 

te 1808 to tea vahia of aoberdteg te V, U 
of tea Dnltad Stetaa Oaotafii*! filirrfp^ wkaM'^fi^ 
oBorntenm and otear rate teftetetejfi »|fidi i d ‘d»«l8 
Borvsy aa aa ddTShes Ohapter INte 
aoucas of teo Dhlted BUtoA oaMadsrjfuuTlllNt^^jr; 

Wbm'tte^nmriMeLja^ tea 
turod ateobot an tew strteldiii tedn IkBaa |Ma dkl 
tha nos of gBaeUaa,or whara ■afMraiid oteafilteote^ate 
impoiteat ragnlattoA tba advahtegda te bd fiatbifly 
tha naa of aloohol ogtesa te pteM of gaaoltta aMfififla- 
may Oterbalasea a ooostdatehte teonaa* ^ ft|dl 
axpanaa, aspaolally Ifthacoatsftaaltebntfi afilUl 
portion of tea total a 
avar, i 
a unto tt b 

and nntjl tha eqnaUty of gasoltea and atoahol fi _ _ 
te rsteiot to BdBotobnity to aarvlaa te«nlrad andgfiate 
Uty of tnal oonsuDad par braka hoaopawat batepaa 
mots ganarally roaUsoA 

In ngard to ganinl nl aa nWn iaA ad^ aa te acdd dl 
amOka and disagraeaUa odor, a'— ' - 


grayish smoka. aa la tha axbiuutot a gi 
BSM angtea whan tea combnatted of tea tnal Is tetete* 
Plata, and tt U saldom. U aver, ehtodad w|th btefidi 
amoks when a cylinder pU of top tew fi llte taat Is 
.Tbo Oder Of 


pmpMm 

HhoidiiiiM 


no Gternun alrsblp *"qra8B IL’ te PfOvidod Wttk 


light rsya fall only on tha slightly atevstad ObJaet, 
and therafere leave everything dim to ofasenrity This 
msalt Is obtained by a simpla aystam of prisma and 

Wltlioat entarlng Into technical Aatalli, It may bs 
gald that with an ordinary mloreaoepa tea aye te trana- 
gfirted Into a chamber bathed with annUght. Wtth tea 
^fiftmtcroocopa tlin eya la transpertalto a daik room 
tteffilisd by a nlngla ray of IWt, so teat It randote 
vwlte particles which otemwtea woald ba In- 
vldlbls HMto room wars ngalaily lUnmlnatod Hanm 
tew ttltnufitorosoopa rapden tt possitea to dtethigiilak 
teteTtocafile objaeto mtmnrtag not more than i/tOoth 
^ a uktertw fit dtematsr, or l/100,000th of a mint- 
' War, V ' f 


atteckad by a iharp pain In tha ragten of tea pharyut tag tea 


dlagpoaad tea pata and bamorrhoga as lutvteg bam 
earned by a tragmant of a aaadla whlcb bad lodate fit 
tea mnoom mambraaa of |teo pfiarynA Vhm tela 
tragmant waa astmetod tt ttvfwt to bg « pobt n 
Pravaa aaadla, In tea anol which wad figiM fittW-- 
ramatetea of entttns color 

On ratnnlBg to tea otoaga daalar. bg I swab d teat 
tea ”*idi«” Is aOs* naortsd to te aaMfiMtoftfigkloaC 


h wlrelaaa apparatna on tea "Zappalte m.”. This 
t to sapaalally gistttyteg, b 

--iteg tea adrii 

(toattoB wlte BappriU ato- 
t of teo dangar of flrsL 'na aappsKA 
thorn of Parwval and Otsaa. haa A 
ton whloh to a good teaofrtoal «!•> 
dnotor, and tt to also aTpnmil to tea dmigte of m 
Boommlattoa of an axploaiva tglatwa dt gama fit te* 
apaoa betwam tea gu boga gfid tea ofitof sf *- 


plant te Naw iMadonla to dteerlM fit tei. qimtete 
artlria of tea miriofit BimuMsn, NA itdA 

■IrabWty Of ftttlag tea ttete dwgqtecwtte gateiM 

teg fixtnemand of te s teftfii g a mWir 11^^ ar'' 
tdm and ixaufltfa t baatem »«hi>i«4u>m m nateM a 
in an axosltmt 


aatoifmp. white to bdtertteiM m> p. 

nsgtaHd te fin toW.tebfik tkta. It Ifiv' 

malatajn in o o wm o nkwrio a wtte tea eMgW iste ' 
daring tea ffilfiw teHM of fia 

totogrttphamteW 

tea dWp acW tet- g i pj* . ^Mte toffi aafte- 
and atetrijg^ijil 

'tt* ■ ' ■ 








ito lAMk li I 

*«w^ «>• 

.. .tMP <» pt*«lM| H to MWIf* tiM 
to is to Itotot tttefort eonbtaPtoaa 
i«t4l «»i VViiW* In «wdt row io tont 
. , Mttostoosira to to tte MtM mr moro tlwtt 
^ MU), pt P II tolto nppnnttt ttot any nnm 


4p>#mMKu}nK 
& &4 toSttor o( to* 4 
Ht-PtoM to»pwBj 


|«l|toto to jl/oMto ItoM Uu ingtortloa to IMM 
itolto III laMlto tto «P|tl^ m 
itol to iM* turn tAtoPWp. iH < 
tototoMl jtoli to* to«P tor ttooM 
«totoc * Iw Ml tiit 
to iMl lapitoPIdn t womM nr Oiit bMidM tto tnm 
Itoi atormto to m tton voovi n tiw am more 
llW toi *to «C tortoc too men omik thtnUnc oep*- 
totolr, toto Bgwtto to wtot to So -wlthoat taow 
^•MttootlMrlSUSo VtooxMiple In eon of an 
lyppinpUr eoiUilm Ito pilot ••«■ that to 

BrnHng, K nMc ton ha oan avoid it The ancinaer 
Mil tha Bttoatm tod not flcorUic on tba poaalUUtr 
ak UMiftn avto hatoa Ua mint Tba mult toiuld 
ha too rami wiiald net anawor tar halm onlto anongb 


fhara la a arattm of ontrol on a larca nnmber 
pr mtnr boata, in Itob to motor boau up to and In 
led onaman ooatrol wbieh la 


ttala to the ataaring wbatl aa on i 
tootrUc a rarr dalleato mnUto la dona by ateam 
my 'with a atmllar iMparatoa eannot a tana raaaal 
bn mada a ‘'onamaa oontnd” boat? Tbero la no grant 
maohanlnal dtiSoalty to It tod vbat la mart a ttaam 
mfto *o*M ba anttoety contrOlIad to one tovor 


X Would Ilka to baar what othan bara to any on thb 
aab|art. K flunaKAV 

Natr Toilc Mr 


ot tbbaa altod tha baaia tm pnaallng gamaa To tha 
nntolUaitad'tba raanita hart a atora or Ian wondertol 
atoaa n no* to tha Mtowtag aitkdo It la propoaad to 
tnatMini and aaplala eartain to tbeao poeilaa The 
frat la aonuwhat tlmdar to a poaila pobltahad by Mr 
W W » Ban Tba Otbrra are now and appear now 
ter tha teat tlma 

To begfn with—there la tba pnada to tba rereraed 
dlidta Jk panon la laqnaata^ to aalact a number bar 
Ing In Q an odd mmnbar to dWdto. Bte ta neat naked 
to tom i l* tha order of tbe Ignna tone prodtielag n 
aaoaod naalbar Row he la directed to anbtraot the 
ana dniibtr from the other and mntttelr tba molt 
to amp Bumhar ba pla«an onttlng tof any wmgbta at 
tha end Bpan awilntog thla ha la to oroaa ont tha 
Pngf tm ailRraa and tan yaW the raralUiig anmhar 
Her eris PrabiMp to anpilaad to tore yog Ml him 
am «mM whioh ho omaad ouL Ton do thin by nm 
totoW torn nanghta at the and to the nnmtor ba tollB 
dJ^I^Matel note the MBuindaf Tlrfa rnmaludar 
f* pMda tha mntoo eroaaad out to 

him. 

thna MippoM tba gnateer toonaii to to SMIS (an 
tPinmtoratIMM ltoT«ratogtbla.mhaM WW 
iMteMCtto a# Treat ton elkar m ebtntn im« 
ibWil^totobrN (aamnnmMrwWda) we |to 
(iiMw Omatogonttoetemitetodlitu (M) weira 
to to IklAihP «b thii we nanek 

-- pM torfdtei^Wn wagitterre- 

- ttoa ttoto tok we gto tba 

totoenita ttM dW- 


^ tom ifapiie to imm to aaaghto we bam a naolbar 
whtik mtofMbg «< bitto dIrWbte to M or daee 
l|nt |ba ottool «He whet naeda to to added to bHag 


Another pule where two figerea are datarmtnad by 
the paidqniM la tha Mtewlng A paraon la Mkad to 
naleet toe prime mmUMra Ra la than to add them 
and aqoara the molt Tor a moment tbia la to be aet 
aaMa Mhnt the amanar of tba prlmea te to be taken 
from tba other and tba reaulUiig dUfarmca aquarad 
Tbla laat raaolt la tb«i to ba lubtractad from tba nanlt 
laid aaMa a moment ago Ton now reqneat to bo told 
tba reanlL ThW yoo dlvlda by 4 Too will than ob¬ 
tain a nmnbar wbirh can ba faetotod In bat one way 
yielding twa prime nnmbare. nwaa are tba nnmbam 
aelaeUd at tbe outlet 

To IHoetraie auppoae tba prime nnmbara aeteetad 
are 7 and lA Adding and aanarlng yon get 400 Bub- 
timoHng and aquarlng tbera resalta SI BobtracUng 
tbla laat number from 400 yon bare 314 Dlrldlng 
tbla by 4 yon obtain SI Tbla cab be factored In but 
one way—7 x W 

Te eaplaln tba matter algabtalcally let • and y rep 
reaent tba two prtana nombera Adding and a luartnjt 
wa gat (a -I- y)* Bubtrattlng and aqnartng we bare 
(a—y>* It now wa write three npreaalona out In 
fun and anbtrart tba aeoond from the drat tta u 
(a*-I-toy-I-yi--(^—lay-I-y) 
wa abaU gat 4ay This la tbe nnmbar told to the i rr- 
former torreapondlog to SOI abore Dividing by 4 
wo of eouna get Jnat ry Aa both a and y are prin e« 
thair product la factorable In Jnal one way—into a 
and y 

A third pniale ta when a peraon la reqnnited to 
aelect a nnmber Ha la then to aqnara It and lay 
aalda tor a moment Ton then rrgneat that be take a 
nnmber which la one leaa than the one lelrcted and 
aqnare tbla alao He la new to aobtraot one aumre 
nnmber from the ether and tell yon tbe reaoK Ton 
then add one to tbe nnn ber be tells you and divide by 
S Tbla win give yon tba original number 
Again auppoae that Initead of lubtractlng one and 
then aqnarlng yoar friend had been naked to a ibtrart 
S and aanara Tou will then requect tha two equarea 
to be eqbtraated tbe one from tbe other aa 1 the reenU 
eommnnlrated to you jnat as before Ton now add 4 
and divide by 4 getting for neult tbe nnmber cboeen 
Tbua in tbe Brat eaeo It the nnmber ehoaen were 
1| tba aqnara wonld be 110 Tha aqmre of one leas 
than tbe nnmber (IS — 1 ss IS) wonld ba 144 Bub- 
tmetlng 16 la obtained Tbla la tba nmnb r com 
mnaleated to tha perfomer Adding 1 and dlvldlog 
by S wa get lS~tbs orlglaal number 
la tha second case afler aquarlng 18 and getting 
IW wa aqnara IS 8 11 and get 121 Bubtracting 

this from 110 we obtain 48 Adding 4 and dividing 
by 4 Bi directed we obtain 13 
Algobialeally considered wo have for iho Drat rasa 
s' M (r — l)'as the number told to tba performer Tl is 
is really 8« — l It wa call this number If we have 
N s« 3s—1 Now V la known and we wlah to get a 
jr + 1 

Wa have tharsfora y- 

i 

In the second cnee we bavo y — (a —8)' which 
ylaldi 4a — 4 Putting if -aair — 4 we get 
N.I-4 



Or to stato tba pnmde In a mere general form wo 
may reqnaat that tba number to be subtracted be A 
tastsad of 1 or 8 aa before Wa have then a —(a—A) 
TWa glras SAa — A' PnUlsg W = SAa — A* and 
V + A* 

aolTlsg for a wa get a we — By using a formuta 
3A 

atfoh as tbto wa may keep up tbe myatUcatloa by con 
tInnMty «beeg tng tbo number to be subtrarted We 
bare ataaply to ramamber that wo add ta tbe number 
UM « the aqnara of tha number enbtraetsd from tha 
original nnmbar and than dIvMs by twlca this nam 
bar (bat rritbont iqnartng) Tbua U wa toll tba per- 
nan to aabtnwt 7 and than to aquara the iranlt, at tha 
and whan ba tqlfo uA the raanlt of all bla opaintloaa 
wn bare ataMr to add 0 (=r 7*) and dirlte by 
t X 7 — 14 

Agafo^yan rsqisiat aema one to squaw two oonaaen 
tir* nnmbam and ad4 tha resnlta Too then aM that 
ftodoitela this maMmt and subtract one Ton aw tbs* 
to l» tnU Malt. If be baa perforaed bla oparw 
ttang eorraollp tlda MB ba a partect aqnaw Ton taka 
(ba squat* rdat tWi will ba the stun of tba original 
aanaentfM Bdmbaiia, By subtracting 1 and dividing 
by I m vW d sWs totns the mallar Tba ctbar caa 
la «t aavdn uMsteM by adding l 
«b«A tojl to pa rtor friend salaets tba eenaaantir* 
punbato U aM 0. Bqnarlag and adding ba gats 
m -f tlfb As pK OMbltng this and snbtrnrtlag t 
Irtte TMll to a p-*-^--- 



it to to as SnbtiMttBC i, and dtrUiap bp I tM 
gstU TtoorltiBalBsmbMtenttoNfoMadMll; 

To oKplaln tba matter algtlmlanUy wa write y •4‘ 
(0 + 1)' aa tbe aom 9t tba sqiaina «f tha oanaaenrirn 
mmbars Tba nest oparottan Is aKpreated thna 
S [y -f (a + 1)‘] L Thla gtvaa 4y -f- 4a + 1 
This la tha nnmbar told tba performer and thonld to 
a perfect aqnaw It Is In toet It la aqoai to 
(ta -f !)• Bubtracting 1 from tha sqiaw root tha 
rssalt la la DMdlng by I too smallar of too two 
conaeontlva nnmbew ta obtained 

BUll aaotber piissla coaslsta In the foUowIng pro- 
cednw Ton aak tbs “patient to sslaot a n mber af 
any nnmber of digits Ha Is than to form with tbs 
same dlgtta a second nnmber by rearranging tha 
digits in any way agrooable to himself These two 
nombera aw then to bo aubtractetf the one from tba 
other and tha resnJt mnltlplled by 33 Ton now w- 
queat that any naughts II at may be at th right hand 
end be rnt cdf He Is then to row ut the Anal pair 
of digits and tell yon the number wmalning after this 
Is done Yoi annex t«o na ghts divide by M and snb 
traot tba remainder from >9 fhe reaolt win be the 
flgurca crossed out 

Thla losile depends for Ita anoceaa upon tba foot 
that when two n imben formod of pwrlsely tbs aamo 
digits but dlffpwntty arrang d yield nion tha one 
being snbtraoted fwm the other a n w number dt 
vUlble by » Upon m Itli lying this by 33 It will eUIl 
te BO divisible and will In nddlUon contain 11 as a 
fa tor In consequence of containing 9 and 11 aa fac 
ton It win ntain 98 (== 8 x 11) as a factor The 
explanation of the wmalning iroceduw te tie same 
as that given In tbe case of a pw eding pussle That 
two numbers having the samo digits but dlSere tly 
arranged will yl Id a number divisible by 9 may be 
eeon by ct t ild ring the following equations 
lOOOOw -1-1 Os H- lOv ) s — (lOOOOv I- lOOOx + 
100s -f- V ) =s 0999u — 99S0V — 99s s: 

9 (llllie niOy —11s) 

To lUustrato 1) te i isrlo s ippoao tha number solactad 
Is 46309 Rearranging tha dlglte we got say 60848 
Subtracting 46309 from 60349 wa get 14040 Wa now 
multiply by 33 and get 463320 Observing that this 
haa a nangbt at tha right hand end we cut It off ob¬ 
taining 46333 We now croas o it tha 83 and get 468 
aa tba number which would bo told to tbe performer 
Ho annexes two naughts and gets 4630 This ha di- 
vldea I y 49 obtslnli g 67 for tl e ro nalnder He sub- 
tw te tbte from 99 and ge s 13 the nnmber crossed 


A New Ifsre tesx far PBy-«wTen«Rater Cow 

A new tern box for psy as you«ater cars haa made 
Its appenran e In New York It dMOn in almost 
very way from lbs ns si contrlvsnces of Its kind In 
I e first place It not only nils ts nnd regteton nkk 
te but ^vm t) n conduct r a cons to tbs cask after 
it baa been wgteterod and lb a rendera It nnnsosnmry 
for bim to flU bte pockes with hange bnfor he starts 
out on bte trip In the second pin the new taw 
box enables tbo condi tor to dele t mutltetol and 
counterfeit money f r the ol slldce down a gl se 
cowwd eb ilo nnd te tbewfow visible If the con 
ductor discovers that it te a cn ntcrtelt toe uln te 
mecbanlcally droppe I Into a spsctel re ei taele and 
Wtnrned to the passenger Tt the coin te good It te 
regtetsred and caused to drop Into a ssb drawer 
Although It te not llkoly that n dishonest conductor 
would attempt to abetra t so small a sum os a nlitoal 
br torning tbe box upside down so that the nickel 
would rin out an a tomstlc gwvlty closure has been 
pwvMed which cite t ally blocks Iho cl u c H tbe 
attempt sbo Id be made so that the taw ust pass 
through tbe an amt s In the regular,wn The widlb 

of the cb it« te Just la ge enongh to comn odslc a 
good nickel A larger coin ennn cn er ad s an slier 
coin to mechanically returned by th nachlne Kacb 
conductor to held rMpoDnll le for tl fares r gtelored 
Although ho haa acoess to the sal collected the 
amount turned In must be the amount recorded Thus 
a very simple and effective check te provided wlthoat 
the necwelty of giving tha conductor a large amount 
of email obange with which to start hls trip Tba 
boxes aw made of a special composition of metals and 
walgli only 10 pounda 


Hsat fuel will be naed in nn aleotri s oUon being 
aweted In Oermany 'The nSw plant 1 h being Installed 
In tba ragltm to tbe souttawest of Oldenburg and t 
Ites In tbo vicinity of extaaalvo peat fU da tron hi 
tba anpply te to ba saenwd Tha electric pteaf s al t 
ant on a larga seate and whan completed It w 1 be a 
of too largeac tn tbo Gauntry It la to f it ,h c nvnt 
over a network of pewar lines which all) 'vei the on 
Uw Dnehy of Uldeabnrg with a radi i of in ntles 
FMbabij tba new itaiSon wlU ba oomn cied aho it ih 
and of next year and tn tba moant n e neoa ires a 
bamg taken to Bad out ebont what a nt r r 
will ba token tn tba rarioos cltlea and o n 
wttbin tba biaa. 
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SOUNDING THE. OCEAN OF 
AIR ABOVE US. 

ATMOSPHERIC EXPLORATION 



Th«> Klen • of mvteorolonr bw m tu pra|ieM*d 
that we know with oonalderable acouraoy the nalure 
tonpoatllon nnd general | ropertlea of the lower air 
It me porology le to heron anything like an eia t 
erlen e In other worde If we are to predict the 
nea her no onl of tomorrow b t even of neit week 
with uore arruraey than In now poaalble we muat have 
a r diapoaal data whi b will enable na to deter 
I Ine Uie rondltlim of the upper layera an well and 
tl etr effect pon the lower layera In the Intereot of 
that iaveetigatlon we And that tl a modem mateorolo- 
gint haa been eondu ting tor the last two deradea In 
veatigallona that will sooner or later bring together 
an enora o ■ maaa f fh ta whi h the mind of some 
n aster m iRorologlat will soma day whip into a lei 
tide rorrela Ion 

In this effort to dlarover the phyniral attrib tea of 
the upper layera of the air bnrom tare hygrometers 
tl rmometers and wind gages are employed The 
barometer meosnrea the weight of the air the hygro 
meUr Its notatnre the thermometer Its heat the 
wind gagi lie velocity These Inatmmenta all of them 
well known In meteorological res ar h have been eon 
aidemhly modified for the study of the upper air a 
modifloathm necessary because they mist be lifted to 
great h Ighta by means which i ake it Imposallle to 
employ great weights Hen e it is that they are made 
of feathery lightness and are Ingentoualy omblned 
The ombinatlon is usually known as a me eor 
ograph Thus the therm n e er and baromeur are 
merged Into a meteorograph epeclll al y known as a 
baromothermogiaph a ontrivan e whi b Is trovidod 
with two automatio styles one f whi h writes down 
the pressure of the air and the other its varying 
tempsraturs Bomctlmee (he barometer thermometer 
and hygrometer are Joioed In a single Instrument 
which notes the 1 umidlty as well as the pressure and 
t mpemture The records are made upon clock driven 
cylinders covered with lamp bla k be auec no Ink haa 
been found which will not froese in the bitter oold of 
the u| per air At lower levels special Inks and paper 
can be smployed Tbe constrnctlon of these meteor 
ograpbs has Involved not a little Ingenuity Ferbais 


the nen who have contributed most In davlaing spe¬ 
cial forms of Instroments are Mr B P rergosson and 
Mr H H Clayton of the Blue Hill Meteorological 
Observatory In this conntry 
Ptfty yanra ago the experiment waa made of In 
true Ing inatr menta of precision to venturesome bal 
looulits Bersnse s humsn being nnnot live in the 
thin sir of great altitudes these experiments sometimes 
I roved fetal Hen e it la that the metsorologlat haa 
adopted In a meaeure the methods of the marine blolo 
hist In other worde he sounds the ocean of air at 
tho bottom of whi h we live 
Hie sounding m thode are dopendent upon the em 
|Ioy ent of kites and free unmanned balloons By 
their mcaoi It 1 ae beoome possible to elevate tha dell 
ato Inatrumonta which automatically record he physl 
al c nlitlon of he upper sir and to bring to the 
eartl an accurate account of atmoeplerlc happenings 
1 any mlloa above the earth e aurtaee The men to 
hom most f tbe credit for this new means of invasti 
gallon Is d e are Prof A Lawran e Bot h of he Bine 
Hill Mo orologlcal Observatory In this country Dr 
R1 ba d Assn ann of Oennany and Telsaeren de Bort 
Of Fran e 

The exploration of the u) er air by kites has been 
carried to tho groateet perfe tlon by Prof Rot h It 
may aafely be eald that hit study of the lower four 
miles of air la the uoet coni Isle that has yet been 
made The kt es e nploye I by I Im and for that mat 
t r by ah oat every meleoroioglet—are of the open 
box type Invented by Hr Lawrence Hargrave Tbe 
kites often measure > feet in length Bu h is the poll 
exerted by them that it is tmpoeeibla to en ploy mus 
c lar power to control them For that reason they 
a e hauled In by engine driven wlnrhes Devices ars 
emi loyed whi h register tl pull of the kite and be 
length of the line in nae Often it happens that oa 
much ae ten mllea of line may be paid out In aplle 
of the great lit lug capacity t such a kite it could 
pot attain any onalderable height If It were bold by 
1 on 1 alone A cord or rope would ne eesnrtly be so 
heavy and thick bal a kite wonld be severely taxed 
in pulling it up Hence It in common to employ Bne 


mutie win whleh Is both stnBg ai4 tl«M. tlw m 
vatlon attained by a kite is dMermiMd ta tirfr glM I^ 
by means of tbdodeiltss. At night omik tn^MT vNMMt 
tbs mstsoregrapb rendlnpa thsmpslm B«t hp 4t' 
pended upon 

Four miles may bs oonMdsrsd tha maglUBB, lieiffti 
that a kite ta espabis of attaining to MgB« OM 
reaches of air abovs that IsveL ths frss or agwaitmff 
balloon is employsd of which the most sklUfOl nsa 
has been made by Telaseraac de Bort and kt Ok 


hydrogen gas which expands with increasing atenrn* 
tlon Bines the degree of inflsUon obviously dspnds 
ion ths hsigbt to be attained considerable care Buit 
bt taken not to Oil the gas bag entirety If tbs hal 
loon Is to reach a point where the air Is aawbalf ad 
donas as at the level of tbs laa ths gn bag it Mtsd 
about ono-hair U a height is to be attained nt which 
lie air density is me-fonrth that at the level of tha 
sea the bag le flUsd abont one-fonrth. It In very evl> 
dent that tor the attalmnent of very great helghtB 
tbe balloon e apaolty mnat be great and the eonatnfr 
tlon exceedingly light This explains why Inatrvbants 
of feathery llghtnaas must ba employed OrigUtaUy 


fairly large paper baltoons wets employsd for ths par 
lose by Telaaersno ds Bort bat ths India-mbber bnh 
loons of Aaamann have now taken their plnoe These 
India rubber balloons vary In diamatsc from three to 
flve test They have reaehad noosidarabls ludgliU 
At tbe maxim im slevation of the balloon tho sxpan 
Sion of tbe hydrogen gsa eventnally bnreU the hag 
In order that the Inatmmants may not be dropped prs- 
clpltonsly to the ground tley are checked In their 
deecent by a paraclute Instead of a parachute a 
r Ightly inflated auxiliary balloon may be employed 
which does not explode and which has enfllolent biwy 
ancy to prevent n too mptd tall of ths instrument 
R ently B Baul of Aseben Oennnny has sdrocalsd 
le use of two balloons connected by nn nlumlnlam 
I Ipe provided with a valve The weight of thto pipe 
le much lees than tbs netting genemlly applied to the 
1 slloon to carry tbe basket oontalning tbe recording 
iDstrumenU and It terUlnly mueb IWiter tban a para 

























mmm* bM_ 

wMfte ft tb» alomtu aliiiu tlowly to 
it IM Maw ttaw ft awrw to attmot Um 
I <M laMr to no not tt flaota a (Wr toot 
_ ia fttaac Tka hallpona «aa bo mied la tbe 
^aft^arMlawiadrtnatbir broaomaa wboroas 
t^^oata BMt bo talm with tho Ortlaair oyotom 
iM ararr hatkat la-t^Ueh tha iaotnuiMeto o( a ooimd 
ftyha ft to a aro oeatalaad. a prlatad aotka la attaohed 
Vftftll ataa a Mwari for tbalr ratara A Torr larao 
ai^ttbor «< tba laatr aai o iit a wbloh drop to tho oarth 
UhM flad tbalr Mif hadt to tba obaarratorloa 
ftniia^lbi ballMM Madi aatoalabiac otovatloao and 
ttam at •faMa tanrtag trom 40 to M uUea an hoar 


AiAAfUAik 

iftboagh a latfo aaaitor at M t t oa ao oaa e o wara dla* 
pato b ad from flt Lonia ia lOOd-T ondar tha dlracUon 
of Prof Boteb. noaa had been amplorod la tba oaat- 
era atatoo natU laot roar la Hap and Jalr 1008 
four tolloaoMadM were Uunrhed from ntlaSold 
Uaaa with apodal pramntlou to limit tho Uma tbor 
HMMdaad la tba air and no pravaat than from drift 
lac oat to aaa with the upper weotarlr wind Three 
of tba racUtarlnc lastrumenta have bean raiuraed to 
tho Btna Hill Obaerratorr with cood roeordo The 
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: up OB Mar 7th wao not found for 
tea moatho and tbe record lo rerr tnteteotlDc be anoa 
It clroa complete lemperat re data from the cround 
up to 17 700 metem or 11 mllra ThU la OfO n e am 
blfher than tbe hlchcst aaoeaaton freo S I oula 
ablch hr a aolnddeace waa alao the Ont one to be 


made there On nap 7th a ciBeral otorm pMraOod^ 
ao that the balloon tiaTellac tram the eaot waa aooa 
loot In tbe doud and Ito onboeqaaat drift could not 
be fdlowed but the reeultant coune woe 01 mtlaa 
tram the oouthweet ao datormlnod bp the place whera 
the Inatmment fell two houri later A paper ballooa 
wlU reaoh lu craoteat bdcht la about oto hour* a 
rubber ballooa ia three bo ra 
The alr-explorlng atatloaa of the entire world hare 
banded themaalraa In o an aiaodaUon tor thf parpoaa 
of carrrlnc on a aratcmatlo exploration of Ihr uppar 
air on agreed dalea Tb ■ we Had that ea h yoar in 
week of explore Ion takea i ace la 
le regular work of oaoh obeerratory 
Thean International weeki may fall In the apr ng aum 
(roat nu d 0 pagr 1 f ) 

































Tb6 prsMUt metboda of nmU MHwy tal hoMa, 
niiBrimenti, and offlc* buQdl><a dateeUT* In naiiy 
reapecu The lettew ud parals m deUmed to eMk 
lodsrr of an apartment honM by bond, whlob obrl- 
oiixir uiiatiH waste ol Unu and enercy The sTStom 
prt\ Blent in aoaie conntrlca of handlns all the mall 
matter to the doorkeeper or porter, to whom la left 
the coin of dutrlbnttac ft to the Tarlona addreeaea . la 
Hint- ohloctloiiable Nor can the letter boiea toftoned 
nt the hooBO door be called practical In aU teapocta. 

The Idea of ualnc tbe elevator principle for doing 
away with these drawbockn eoema ao almple, on to 
make one wonder that It abonld not have bean long 
ago carried Into practice Aa It la, a Berlin engineer, 
Mr B F Oetrowsky, has been the flint to ntlllsa U 
for the delivery ol mall matter His system Is ol re¬ 
markable Ingenuity and almpHolty 

One of onr views shows a perspective of the mall 
elevator as designed tor three stories of two 
tenants each Anolber view la a lateral aeo- 
tion nt the elevator A letter box Installed on 
each sUlruute landing, and a facade, with a 
built In elevator, are also Ulustroled 

Tbe coustruiUon of the apparatus Is baaad 
on a very simple mechanical principle. 

In a narrow vertical shaft moves a frama A 
suspended by a wire rope, one end of which 
ig toatened to the top of the frame A, whereaa 
the other end paisoi over rollera L, and aid*- 
ways, downward around ths drums O snd over 
another roller aod opening in a board above 
the drum The end of the rope le fastened 
to s colled spring which la connected with the 
lower part B of the frame A and Imparting 
realllency to the rope. 

Beennse of this srmngBment, ths trams A 
can obviously be moved upward and down¬ 
ward, by means of the crank H snd ths dmm 0 

In the frame A a leUer box Jf divided Into 
two egual parts la swiveled. The box has two 
apartmres In both tbe front and beck. 

Ths rear wall of the elevator shaft is pro¬ 
vided with openings communicating with tbs 
bncks of letter boxee at the eeveral etorlea. 

Tbe oponlnge are provided each with a hinged 

cover 0 opened by mentis of the levers I*, 

t", eonnerted with vortical rode. ; 

The entire elevator shaft can bo bnlK di¬ 
rectly Into the veellbttia floor In the caae of ' 
new bnlldlnge as shewn. Its external appear¬ 
ance can be mado to resemble a column, in tho 
enaa of existing bousce. After dropping the 
mmll metier Into the proper eompartnMint of 
the letter box if provided with sperUI Ubali 
for each of the lodgera, according as the ad 
dreaaoe lives In llie left band or rlghUhand 
wing of the bonoe, the poetman will lift the 
lever f correepondbig to tbe elory In quea- 
tlon, than opening through the medium of the 
lever D the gate C When the letter box If Is 
lifted by turning the cmnk H at tbe high apeed 
resulting from tbe considerable diameter of the 
pulley. It strlhoe against tha open gate 0, and, 
being tilted, pours out Its contents autoinatl 
cally Into tb« letter boi, arranged on the stair¬ 
case landing 

Aa the gate 0 Is opened, It atrtkes agalnot 
the bell K, thus annonnclng thn arrival of the 
mall An Indicator on the rucelvlng box la 
employed for the eanie porpose, tho Indicator 
remalulng In a visible pneltlon until the letter 
box M has been emptied As 4hc crank Is 
turned backward the letter box la brought down 
to Its original poaltlon 


Xt la to Ooek ot New tenk Itet w h ww 
method ol ntUtadag the Boentiw rmm. The field for 
the nsoge of thasa rsyg agtaii to to onlialtod; ap¬ 
parently. they wUI erentaatly prove to be of great 
therapenUo value for tha vartooa dtaaaeaa of tha eye. 
IVsNlbly, even. It theae rayn are JndletoBaly applied at 
the Inception of Intontlons which nre snp p oned to to 
iBconble we may thereby avert total kai of eyealght. 

Let ui first oonalder the prodnotloa of intermittent 
X-rays, or, u they have beta called hy Dr David B. 
Coover, ot Denver, D & A., "the sparks of Rosntgea 
rays.’* Tbs apparatns qwcially to mind conalato of a 
small motor, a condsnaer, and a movable scale. 

My arrangement differs a little from that of Coenr. 
It oonslau ot a cloekwork movement actuating a giad- 
oated rod provided with a movable aoreen. Tba rod 
la placed behind the locallaer, nnd aeoordlng to tto 




At the nnh internalI cobI Qoograpblcal Oolb 
greae, held at Bern In 18tl, Prof Albrecht 
Ponck, the well known geographer, propoeed 
that the enlightened natlona who were engaged 
In making niape of their own torrltory and ot 
countriM ahould unite upon a common plan for the 
preparation ot a general map of tbe worlA Ha eug. 
geated that tha scale of the map should be l 1,000,000, 
or shout If miles to the inth and tUt the aeparato 
Hhteu of the map should be so boimded by meridians 
and parallels that any two eheeto repreaeatlng adjacent 
areas should match except for distortion of projety 
tIon, no matter by slisi country either sbeet might 
to made This proposal led to reaolntlona and dla- 
" antooQuent geograpblo congreamNi nnd to 

fba prgtoniloa or seveml tentative mepe by Oermany, 
rranee, I to gl i n d. and the Balled BUteg, In conform- 
tty wNh N|s mcnl Plan propossAby ProA Fonck. 


Xf'fba BoMlaa Mbtlstar of War has tmdsrUkea to 
etoabHab. by a auocsaalon ot wireless talegrapb sta¬ 
tions. tolegraphlc eommunlcattoo bstwesa St Petarn- 
pyiip and t£s tar Bast 
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posltlco ot ths screen upon tto rod, tho IntomptloBg 
follow one too^er mora or toss rapidly at the rato of 
from 60 to MO par nUaote. 

With ths aid of a rsgulatM’, ona Is abto to obtain 
from 40 to 000 sparks por mlnnta. Tbs ampsragt and 
the distnnos trf tha toto aro Hkowlso caretnny regn- 
latsd. Bhcpsrtoaon has damonstrated that ths best rs- 
sults art obtabtod In oenlar affeetkiiia by • sostowhst 
restrlctsd nnmbsr of sparks, 76 to 160 psr atonts, 
and by removing tho eye to a dtotanoe of about 17 
oenttmeteis trimi the toena 

It develops thst radtsnt energy i —rmin fOay din- 
tinct tbarapeuUc pr(m«rUea, namely. sedaUva stton- 
latlng, irrtutlag, aad alogglUng tnnctloaa, Sieh at 
Which oomspoida to an atootrical, mechanfcaL tosml- 
sal, and calqrlto sMeot. 

Wttb ths tatsmitisMt rays It tos bs« ppepitos to 
separate .ths purs;^ stlmalaUiw settofg ftps tto 
uilve action, and. spsrW has dsauastrtMtHIlf kf 
thus prooseding, tbs rsyinitgtlve a«loB ft myiplta^, 


or Istogflmawg W a in mto rg B di ot tto 
a ottotoMnentif hy)paMg(BaiBttoB 
sgto WMBitoM 

“Bpaibn.!^ ss p s nt a lty whto htghnr nm g s to toifl 
tha liTltatlaB ato tto mgtqntton WO AraMiMtl ^ 
with an iBsIptant totaiact tto stbantoMtoa aM ^ 
gansratlng sitol ara not only totoUsWr otoatosi «f^- 
mora or toas tapraraasat Ip oynaIgWt'toit mtf It/' 
ms total nod daring tba aatirs MataMnt > ’’ 

Dr, Ooovor may not hnva titortMBtod with tM||k i 
ent cataract, bat ha has at toaOt toss r eed toa ragraiw 
ativs action tn othar aflsetlou of tto Offn Ill i'ofto 
of serplgmoaa ntoar of tho Oomsa nmr sMIn Mfb 
rapidly fOrmod. and h qnrs waa stoAtod ortT 
by aimiioatiaB sf tto totoftotttsBt ' 

la tto opagaa portlow of tiu soMs^ ttoftai', 
ooH Of s lmnr p fttw ssnalto to » hypsto toto.<f/ 
tto bkmd ipMto to-tto sito, w ton tom 
to aU eassn wtosk bato mdargnBa tsslttoto^i 
The vooBsii sf tto csnjnto^ BM aoto tone 
gsotsd Bflsr saoh tr«nta|to. W# tototoW ' 
paniats tor sssanl mtotoed, And «AUrfF to* 
pravkmaly a ptrtoomsdns tojsatton, tt to 
ways e n h a n es d . Bi n mJn a tl m . by mi*n i of ton 
ophthalmoacops, of ths baU Of tto sya, aj^ 
havlag besa axpoasd to tto ran alwnyn shoM 
an Inonaao to ths slgo of tto vessto of tto 
rstbs, parttonlarly afttr a casa of cgtogrt 
atrophy 

Ths ngHMradan la aoooapanlsd by dJmtow 
tlcn cf ths tanaloa. ImprosemMt of tto tortm - 
latJon, and bkcnasa ot tto towooytw. Thago 
modlflcatlona an notiosakto to tto mmototos 
nsrvons. oaMona, vwmntor, cmaitlto), Mfl 
glaadniar tlsanaa. 

Ths aoUen manllasto ttamt In tto ego on ton 
eptlo iierv% tto comsa, tha erystaUtos 
tto oharoU, tto nttoa, and tto Mn in nto 
dltloa to tto hioal sflset. than Is toand aaoltor 
ot a more parttaalaity toals natnrs, Tto oalln- 
Ur metaboliam Increases, aad all ths vital pn- 
ceasts an stlmnUtad. a ooodltlan whim to 
necessary for the tnatmsnt of aU looal dagin«, 
sratloaa. 

ThU aasot. svMUntly, la totally dlOwont iram 
that pradueod by oontlnniiaa rays, whieh bavs n 
legeneiatlvo effset only dumg tto early stagig 
ot tbslr mpplieatlsn ThU ofltot Is partlcn- 
Urly DotloeabU to tto blood. At tto start thsps 
U an toureasa In tto number of red aad whlto 
corpnsalea, parttcnlarly ths latter, aad tofarr 
degsnsratlon sets to. as U indlcntsd by a dtp- 
Inntlaa to tbs number ot tbeae eorpasdsni 
Scoe otoervsttons have been pnbllahed rn> 
gardlng the cun of hUndnsui Itad rtesfniss tg 
prolonged traatmeat with eoattodone raya am- 
ployed tor ths treatment of oanoer having itg 
seat naar the eye or tto ear 
ProC Birch Hlnohfsld tf Lslpalg has m 
ported the anstomleal nodUoatlcaa ot aa ays- 
ball exposed to prolMiged ladto t iona dnitng tto 
treatment of a oarolnoana (canow) of tto tsn- 
pUbyttoXr^ya Tto prtooliWl tronbUs wen 
due to tto midotbeitnm aad to tto vanuolhp 
tion ot the straetoreo ot tto IrU apd ot tto 
ntton. Tto pmenlar nglw waa tto can noit 
aOeotsd, and tto asat of a palinlair digdiMm 
tloB. There warp no rnmptsais of inatMflpn'^ 
Hon, ■dtorlmsmiinto«nannteall|iAto%, 

tnbUto fliiwrffnTitmr bto Ittswiaa dpdW' 
■Udt«d the dapmr. df tomodwnW dr Wna»iiy 
nao «c «sntiiHioi|n-X-«gya. ms dmHWnkkn ' 
aeHen.^of xrays was \lluwlas dbparad by ms 
idtaw yean sgDb and tiitonndt of msfitoi cpip 
UdBMtottotoninyiaMMinAtbomolfhMk. Hn^, 
trsatsd wHb tto itmyg g wngpto flattga#** ymtool' 
age (or a Upootoa of iknaanat eotostlMtol to IMii- 
mt catanm, t waa mmtfi <» mtslP.n toto to" 
pinciabU laprormne^ to to onndttto of tto mnwt, 
and Uksnto tn tto ssnf|ltlen of the grtonlUM Imhi, 

Ito lAt to toMM which tto etortttt to <^to 
oornan tog atoto, m offittlly iptod dctotowaif to' 

tto ealnraot oopBlnad. ao that ft wm earn tontotoiiil^'’ 
oparaUo. BnMgh t a n to to fli^ ntodto to rtotH to .lliS: 

-p ^ ^ ^ 

raatypint' la traatlag caaao' to tWatotoft 

M sptosetod nw pntitatp ton-iigtotoSpiM 
^ 'too tadhplaaf dwto gf to 
^ - *■[! 
thantovtotisittg of tto wto 









dUleatt U> tBMlM Uvilds u HatIiis 
yclfm Iktaafk this SMtas to )m ths osss ss sbowii Ij 
rntSfTT fiUBtUss asportimiits. Wban a owtsln amouat 
oTiMiMbmS tiMar is tlowlf ponrad Into warm water, 
tu wfn dlM^ tlia aagar and appwr to abaoro 
U wlfdWHt iBOnnstBf Its rolnma. Bimllarlj, whan 
ah|^ hMNd. Into watar. tha raanltttg Tolaina 


w4 it' |W( oC ^ ftiBBiatad aOvar at aliont sistr 
«a«ta pif o«Ma. lasamlic that tba old aUtar bwd< 
tMMd It to bo had, proaaad aa taQowa. Proonro a 
small stbMwara pot of aboot one or two qnaita ea- 
padty WMgh tho alhrai^-thm should ba about two 
oonosB. it thara ara asr Iron or staal rlvatt or rings 
about tut wateh csss, or any Qarman aHrar parts, 
biaak thsfli off with a pair of pllsra. Place tha slirsr 
In tha orook, pour upon this four or dye mnces of 
nltrlo sold (cbomleally pnra) of a strensth'taown as 
S8 dsf. Plaoa tha crock Into an onamoM tray Pour 
soma hot water Into tho tray, to aid tha chamlcml 
aetlon Plaoa a sheet of f Isas upon tha pot, or a stone- 
wan lid It n is provided with one. then stand the pot 
out of doors, because the fumea that sra glTea off are 
poisonous In tha eonna of half an hour, all tha sHyar 
wUl have haooma dlsaolyad Now IIU tha pot half full 
of cold water, to dlInU the nitrate of ellver tbel has 
been formed. The liquid will preeent a bluleh green 
appearance, due to tho oopper contained In the old 
sUyer artlelqa. Take fOur ounces of hydrocblorla acid, 
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wMk Ibr W esuts. Tha article whan so bruabsd must 
bs ratimsd to tha plating bath to TSeMys a turtbar 
depoMt, whieh may last for an bonr or more aoooM- 
Ing to tba quantity of illver It Is wished to put on To 
determine the quantity depoetted fliet weigh the sllysr 
plate, ealled the anode when if at the end of one hour 
the loan has been 130 grains it will bo known that 
130 grains hss been deposited upon the twelve forks or 
spoons. Tba srtlclea mmt be removed every half hour 
and ba scratch brushed This will rub down tbe wblie 
burn, ss It Is called, gtylng an even, smooth deposlL 
When all the articles have been plated and scraUh 
brushed wipe them clean and bumlah them by ibe use 
of a small steel burnfaihnr or, It this cannot bo ob¬ 
tained, use a very mnouth and bright sboemakors awl 
Hold the article wUb a clean olh dip the asl or 
burnisher Into s little soap and water stroke this care¬ 
fully, with moderate preseurn, up and duvtn the spoon 
handle, and blend by continuing tbe stroking Then 
rub carefully over lUe back of Ibe bowl while the 
curved part of tho awl can be used to rub the lunlde 



UJOtmU. •‘KNUOIffo UTO WATU. 

WfU be less than the sum of the two yelnmei 
Her iBBtgaoe, If fifty parU of water and fifty parU 
of alcDhol be mlaed tegothor, they win make only 
nhMiyidbw parta. Appanatiy one of tba liquids bss 
chtaiad Into the ^toores" of the other ThU expert 
mast hs dimlihOBty portonned In physics laborntortM 
oohBtsU In patting measured quantitlee of the two 
Itqntfii tocetbor, but tho effoot would be far more 
atrtklng were It posstbie tor students to sea one of 
as (tquMa aetunUy ‘soaking" Into tbe other Thta 
oah ba doae to tha following way Take two glaaeeo, 
Olio filled to the brim with waUr, and the otber with 
•loohoL in order to show tha effaet to better adran- 
ttga, eidor the aloolxd wltt red Ink. Tha glaaeaa 
should iMt be oyerftUl, that la, tbs surface of the 
liquid should not hulga above tha rim of the glasa, 
Whan oyerythlng Is ready, place a sheet of paper over 
tho glass mu of sloObol, and wia a hand on the paper 
to kosfi It dowa on the rtm of tho glasa tnvort the 
tamhier. nnd tha Uqatd wUl reataln In ths glass, owing 
lo the «lr prea su rh on the paper Now place the in- 
‘Vnted tumbler over the glSM full of watar, and cara¬ 
fe draw out the paper This can be done without 
•ptUlug n drop of alcohol, and yet as soon as the 
paper la removed, the aleohol wiu eommenos to drop. 
Owing to tha mot that It Is colored, it U poesible to 
see the aleOhol aetuslly ‘'eoakliig” into the water, 
while Ony nlr bnbblea that were formerly oontatneu 
In the "porei" of the water rtaa slowly to tbe top oi 



^ xn ntJMi Villi, or auwioi. 

tto , Tblg win 0*11*1*',for somo Uttl# tlmo 

i^a hd*i4«al*i air apaoo ftirvid in tho top of tho 




about two hours, to allow the chloride of sliver to 
becoBM preclpltsted, carefully pour off the clear bluish 
green liquid, without disturbing the precipitate. Fill 
the pot again with clean water, stir well, and let It 
snbslds again for a couple of hours Repeat this four 
times This operation wilt free the chloride of silver 
of the dissolved copper, also the result of chenitual de- 
oomposltlon. If pure granulated silver la used pro¬ 
ceed In the eome way, only In this case there will be 
no o(9Per impurttles to be gotten rid of Proenre s 
threewnllon crock, with plain upright sides, pour tba 
chloride of aUver into this, wash out every scrap of 
chloride Pour these washings Into the crock, then 
dissolve half s pound of oyanide of potassium In the 
Jar that tha allver was dissolved ip The cyanide must 
be that known aa 93 per cent commercial three plots 
of water being used When completely dleaulved. pour 
this upon the chloride of silver keeping In reserve 


•«««»»»«* 

UNlgbv wttt fWk If la > moder 
* Irtrth mslfftlng. and if the 
■«««»'mm be deposited 
• eeb^ that wiu last 
aaablo any 


ha deposited ellvn 

of chamois Icalhcr dipped Into fine 
illghtly, and flnlH 
It la Important that tho rlrcnlts 
through the aeroral articles have the same rosletance 
otherwise more sliver would be doposlted on one than 
on tho othi.r Tbe diagram shows bow this Is aeiom 
pllsbod when an oblong lank Is used The drculW'' 
through ABC and It an. all of ibo aarae length 


A very handy tool can he made from an old pair 
of scissors or ahaars as shown In the accompanying 
sketch One blade Is cut with a set of saw teeth In 
dined Inward tho handle Tbi-se tcelh hold tbe ma¬ 
terial fast, and prevent It slipping toward the point 
of the shears. Rnbb<r sbeellng strips and all kinds 
of soft iiacklng can be lasily cut with square or in 
dined ends. It matte rs not In what position the ads- 
son at* held, they will cut without slipping In using 


aasuVoTiois to* hx oblois Pthtaifi tavs. 

abuuc half a pint of tbe cyanide solution, stir the 
mlstura with a glass strip watt a short time, and 
then, U the chloride hae not become complexly dln- 
lolv^ add a little more cyanide solution Wben the 
chloride Is completely dlseolved add not more than 
four ooncoi of the cynnlde solution, this will give 
what la known as free cyuilde Add s quart of water, 
stir and allow ibis liquid to stand twenty-four hours. 
This will allow any dirt, also a email portion of car¬ 
bon from tbe cynnlde, to subside. Very carefully pour 
off tbo dear liquid, drain this off, return the dear 
llqnld to the crock. After rinsing the crock out make 
the quantity of liquid up to two and a half gallons 
This is the ellver-pIsUng fluid 
A twocell Fuller mercury biebromsU) battery will be 
Just the thing for plating. Take a stout piece of cop¬ 
per wire, bend it In the form of a ring, so as to extend 
around the crock of tbe plating liquid, reeling upon 
two etrlpe of wood, obtain nbout one ounce and a half 
of pure sliver and solder a piece of Na 16 insulated 
oopper wire to It Attach this to tbo carbon of the bat 
tery, lot It dip Into tbe center of tbe plating crock, 
also procure some finer tx^per wire No 33 gage cut 
this Into strips six Inches long. Now take tbe forke 
and spoons, tile down any badly worn parte, nnteb 
them off with eome fine emery doth glued to a flat 
atrip of wood, and boll the bt in a saucepan witb 
some atrong washing soda and water to renove all 
greaaa. Sernb tbe fork or spoon with n line-cut nail 
brash dipped Into pumice powder, also wet the flngors 
sad dtp them Into the pumice powder, so ss to pre¬ 
vent any greaae from coming Into contact witb tho 
article. Bcour the article well, twist one of tbe pieces 
of fine copper wire around ths middle of tbe spoon, 
dip this Into dean water, then quickly dip again Into 
a Bolntloa of nitrate of raerenry (one ounce of nitrate 
of mercdlT In one gallon of water) Rinse It again 
quickly In clean water, and place It at once Into the 
plating liquid, mApendlag It from the ring of copper 
wlr* around tha crock, which must be connected with 
the sine of tbo battery About a doeon spoons or 
forks can be treated In tbU way the sliver will take 
to tbe artldo at ouoe. The sole oie of tho nitrate of 
meronry solution Is to Insart s perfecUy dean aur 
fhee, In fact ohemlcally dean, which canset the diver 
to adhere firmly to the article As soon as six or 
HTW hrUelM buTu ben placed Into tbs plaUng bath 
they must ba remcrad «*d broobed wdl an over with 
a bfato-wtiw wqMHh bnaib, known is a band aaatoh 
iWeh ki bogiht, with two rows of braas 



•OIMOBa WITH A BAW-TOOTH llAb*. 


these ediaors (or niblier end other slippery gimda the 
saw toothed blade should be on Ihu bottom to obtain 
the tK«t results Huavy rubbtr and pocking can be 
cut with less effort, as It Is not nocc-ssary to hold lbs 
scisBoni against the goods to prevent slipping The 
same design of lower blade cau be applied to plumb¬ 
ers and metal workers shears with a change In the 
relative positions of the holding nnd cutting blades 
If the M« toothed blade Is kept on the bollnin of tbe 
goods the edge will be left rough but by iTvorsInc 
tbo shears so that th< saw tooth lonie on lop tho 
edge Is left Jiiet as clean as If no leetli were used 
Ths plw-o tut off however Is rough im tht edge Tho 
scissors can be un'd to < ut paper . loth or my other 
material, U the saw tcelh are kept on top or bottom, 
according be It Is desired to have tho smooth edge 
on the left or tlie rlghi band pleo< lUt off 


HOW TO WIHD AH OPEM gPSIXB 

An easy way to wind a spilng of the inmpresslon 
type will be found In'the ae<om|mnyliig Illustration 
Ths mandrel on whlih the spring Is wmiiid !c s. Im I.U 
according to sixe of spring wanted In Hub cawi tbo 
mandrel and tbe end of Ibe wire wc fasleued in 
tbe chnek of n carpenters brme Tie pine ;t Is a 
narrow strip ot metal Iht tbbkncsa of whUh regu 
tales the spacing of the colls It a closed trnslon 
aprlng Is wanted Iht piece A Is left out entirely 
Tho wooden icuslun blocks are i lamped with tho 
proper tension In a vise If no vise < in Im procured 
an ordinary clamp will answer the purpose 



xxtVob or wniBiHo ah onv gpxigo 
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THs mr-oioiiia tm. 

AftAr llilliii B donaniAr about tootbirda tall ot 
wBirr rliM It by niuani of a cork provtdod with two 
nprriiirsa Tliruiigb one ot thuie pM a abort pipe 
Biein and IlimuKh tbo other a looser atem tbat antem 
tbe llquli) 

To the Miualler lube afflx a cork provided with two 
eiieriurAs The apAiiarea may bn eaally formed by 
meaiiH of a red hot poker The lateral aperture aervea 
to tlx tlie pipe. Finally, with the othor cork and a bent 



tube, form a alphoo After the latter boa been prlmnd 
and la once In opi ration It will tend to empty the de¬ 
canter, and the variinm formod will be Immediately 
filled by the nxtnrnal air flowlns In Uiroush the pipe. 
It la then only noceeMry to llsht the latter In order 
to aee It ‘kmoke Iteeir tranquilly oa loos na any 
water rematna In the decanter 
Thla experiment la a very Intereotlng one and may 
enolly be performed 



To electiiclona who inetall knob and tube wlrtns a 
machine that will boro the overhead beama la a sreat 
time end labor aaver The drawins ahowa a mathlne 
for thla purpoae that can he eaally and cheaply made by 
anyone handy with toola 

The framework A la made of bard wood, oak or 
hickory, firmly put tosether and made Ions enouRh no 
that when fully extende<l It will reach ordinary high 
ceUlnsa. The helgbt can be adluited by meene of the 
■leevea B and the tburob-screw If It la too much 
bother to make the aleevea B ordinary Iron clampe 
can be uned n te a piece ot wood fastened to the 
frame by meaiia of a hinge at one end and a light 
flexible wire table at the other £ Folnte are formed 
nt the bottom of the frame to keep the machine from 
slipping 

A piece ot machinery atnel D is drilled to form n 



tooket for the bit it la turued down to form a ahoni 
der at tbo aockvi mil uml It then held In the Vlnih 
drop tee F while liabbiu mdal la poured In to make the 
baarlng A nine- or ten tooth bicycle iprocket £ la 
mounted on a bushing and raatoned to the abaft with 
a eat lorew A set screw a la also provided to bold the 
bit In place Round shank bits are Intended to be uaed 
Tho drop tea F la then fastened to the frame A by 
mease ol^elta. The aprookel a and eraalf and pedal 
■y of g lileysla are hiouiited la a 'H4noh drop tba I 


gad flvmi • pMd hMTttc Mr kdaytag ntittf 

araBBd the axis, A hate la tbca thmai^ th* other 

and of tha axla aad g waihtr add pte pat ea. Tha nt 
trap sr aaga part at tha pedal is ranorad, this tageea 
tha oaatral part wHh tha ball haartoga, vAkh m a k aa a 
vary good haadla. Tha drop tao / la thaa boltad to tha 
frama A and a hieyola ehola / la IRtad onto tha aprool^ 
atsAandfiT 

To operata tha maohlae, a Ut of tha proper alM is 
Inserted Into the aocket. The trnme A to then sateaded 
to the proper height aad made fsat hy means ot the 
thumb sorew Tha aperatar then plocea the maohlae 
la poelUon with the Ut agalnat tha beam, and with 
bto foot haan down tha pedal C, tbua forcing tha bit 
firmly ogslnat tha beam, white ha borea tba hate by 
turning the handle / 


mzmilTl APFSlATUfl fOS nURXATXM TU 
“KTSlOnATIO rSAAMK." 
w V n.a<MnDn. 

A simple method for Ulnetratlng the "liydreBtatlo 
imradoz" with Inexpensive materials to deeorlbed be¬ 
low 

In the small end ot a large lamp chimney 0 to 
cemented with paster of nrto or paraAne tba neck 
of a bottle of suitable else to fit a large rubber stopper 
(eea H In figure) Acroai the amnll end of the chim¬ 
ney Is tied B piece of thin sheet rubber D A amall 
gloM tube B and a larger one A are provided with 
rubber stoppers which fit well In the nperture B The 
apparatus to mounted firmly oa the ring stand 8 na 
shown In the cut. 

In the manipulation, tube 0 to Innerted In tho In 
verted chimney and filled with water to the level ot 
the open end ot C As the force exerted by the water 
agalnat tha rubber Increasee, the Index rises The final 
position of the index to marked by a heavy black line 



FABASOZ” 

nn the cardboard which alldes on the vertical rod F 
Now tube B to remuved and tha larger tube A In 
sertod and filled to the same level The Index rises 
promptly to tho height nurked by the line ou the 
card F Finally tube A Is removed and the chimney 
Is mind to the brim. The Index rteea to the same 
point aa before 

One of the chief meiita of the device to the fact that 
no water baa to be removed from the apparatus dur¬ 
ing the experiment—School Science and Ifathematlca, 


Dtnoi TOS SkAWUlg OTODW. 

The Instrument Illustrated herewith can readily be 
mode by any bandy man and will enable him to draw 
elllpsea of varloua fixes and ovolds on well It eon- 
sista of a sheet metal piece A, In which two slots sro 
cut crossing each other at right anglee A lever B to 
provided with two blocka C and D, adapted respectively 
to slide In the alota. A lever F, which Is fnlorumod 
at the center of the plate A, to oonnocled by meaaa 
ot B lever O with the end of the lever B A pencil may 
be fitted through n bole In the lever B, and on this to 
revolved around the plate A, It will trace an oval or 
elliptical line. At the aamn time a pencil m the lever 
a wlU trace an ovoid, oa Indicated In the drawing. 




comer of the print Besldeo tha ease gained 
tng tba piinte about without Ininrlag then, 
tographa are always completely tmmeroed ii 
left to soak. 


ILUl 1 


The rooee ahown In the s 
white with a delleata and beantUul natwark 
velni. Such roaea can be obtained In Uttte n 
one hour by placing the following solution, ii 
water. In the vasa In which the ent enda of tl 
are dipping 

Water 100 onble oentInM 

Aniline methylene blue fi grammas. 

Potoaalum nitrate S grammso. 

School boya know that white roaae can I 

formed Into red flowers by allowing the ou 
remain some time In some kinds ot red t 
writer tried to obtain atmllar reanlu with a 
ot anlllna dyea and found that white auma. 
line red scarlet for cotton readily rtoa Into 
uels ot tbs eUlk, others, like aniline methj 
will not under any eircumstancea ruacb the 
Borne common salts were added to the dyes at 
them potasalnm nitrate (saltpeter) was fouad 
a powerful Influence over the ascent ot the dyi 
rise then rapidly and in oonolderabte quantit 
experiment Is ourlons aad nhonld be repent 
using the blue liquid, the end of a taw stnl 
placed In some ot the eolntlon to which no 
la added Aniline methylene bine la not on 



flVKRXTSOn, 


dyM whtoh readUy aaoAid In plfenta and tt wfil 
satfoed that, while the flowari with the g(glhg 
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>«at IB we ud vMy nUa^ WMias ^ 
eoMer t* eahen tim^ >wa iriwi tbs 
WitMw to bo iolBOd Bfo trwUy ozidlied, 
a food jelat «bb bo bMo bir • akfilfui 
wotkmaB. la order ta preroat. tbo poooi- 
bUKr of Iniorlow after offocta. It la ena- 
tamarr to waaii tlio aoldered )olot wltb 
Mine ohiorlda aototloa. Oabla Mata madt 
with tbo aid of iIm oUortdo irore opened 
aad oaamJaed after the eaaie latarvala 
of tine that wore allowod for the lolati 
made with afaidoaluia cbloiido Althonfh 
the alao ohlorMa alao penetrated between 
the wt^ the difference in the reantt 
verr ffteoL The wirea of the core were{ 
oorered with a drr, oraxllke dark green 
coating, and a anbotance reaembllng pllcb 
waa found la placea where the other In 
gredlante of the xinc chloride aoap had 
deoompoaed by overheating, 
lunetloaa which had heea travened hr 
atrong currenta for long peiioda ahowed 
no appreciable inereaae In reelatance 
Tbo aaaertlon that Inlnrlona eSecta are 
aaeaaaarllr prodneod br hydrochloric acid 
aeparated hy hydrolyaia from the hygro- 
|8ooplc line chloride waa alao aubn' 
to the teat of experiment. Copper wirea I 
leaa than 1/2S0 Inch In diameter were I 
aoldered together and the JuncUona wore 
oovered thickly with the alnc chloride 
Ihlxtnra and Inaerted la an apparmtna 
with which their raaUtaiioo conld bo 
ired while a current waa kept flow¬ 
ing tbrongh them In a few daya thej 
mixture became molat, but It qnlckly 
aad aaaomad the wax like appear-j 
deacrlbed above The wirea w 
expoaad freely to the air, but ohaar 
Uona continued through a long period 
realed no deterioration of the joint 
Hence It may be aaaerted, aa the reantt 


yeara, that line chloride la In every way 
lor to ammonlnm chloride aa a aol 
dering agent. The Inference that ammo¬ 
nium chloride la aafe becanaa it la poaal- 
blo to obtain It unmIxed with free add. 
la a pure deluaton, for the Injurious 
action of ammonloin chloride on m 
due, not to the comparatively harmloaa 
hydrochloric add, but to the other causes' 


The extraordinarily good piacilcal | 
effect of lino chloride praparatlone, how 
ever, still requires explanation—Zelt tj 


■OimUfffl TKB OClAff or Alt. 

(Conlinued from page W ) 
ir, autumn, or winter Kttaa and bal- 
IBS have been letot up from almost 
I every quarter of the earth i*erhBpa the 
recent of theee Investlgatlone In an 
[ out-of-tho-way quarter of the globe la the 
mateomlogleal expedition to Baat Africa 
nndertakeu by the Royal Pmiilan Meteo¬ 
rological Otwervatory The expedition 
waa ctmdncted by Prof Boraon and Prat | 
Bttaa. The chief object waa to determine 
the origin of nwneooDs, an object which! 

not altogether attained, but 
which much tight was thrown An ' 
niata aim was the prognosis of ths rainy 
Bnat Africa and IndiA On the 
coaat and from a opaclally chartered 
the lake, hoKoat-ioadct, pilot 
id Utea were awt up. The 
oboorvatlona ovor the equtor, In the cen¬ 
ter of the oimUBont, showed vary low 
temperatureo at great helffbta, as did the 
expodlUon of Telaoeranr do Bort and 
ths equatorial Atlantic, hut 
with the difference that over the Afrit 

i« was a trana of the per- 
inranlon layer Tba vartloBl 


thermal eettdlUoaa Abova tha sonthaait 
monsoon the wind was soutb-oonll 
and three ttmea a westerly wlad wi 
served between 16,000 and 11,000 meUrs, 
above the ffreat equatorial tnment tram 
the east whloh la snppostd to prevail at 
iB hdgMa. 

Xt wM tmmd that a varf ikiBt PM 

>000 ifM.) 



Peary's 
Owi\ Story 

Of the Discoyery of the North Pole 

Commander Robert R Peary has chosen HAMP¬ 
TON’S MAGAZINE as the medium thniugh whicli he 
will tell the world his own remarkable storj of the 
discovery of the Ntirth Pole. 

This ifc without question the greatest feature ever offered 
by any publication The whole world is tremendously ex¬ 
cited—and IS now profoundly interested—m the North Pole 
situation 

Only by reading Peary’s own stoiy in HAMPTON’S 
can you ever know the facts As an intelligent man or 
w'oman you positively need to read this, the greate-st adven¬ 
ture story of modern times It will be nthly illustrated 
with hundreds of remarkable photographs, and will ppear 
during 1910 exclusively m 

HAMPTON'S 

"7%* S«$t Afagaztno in Amoriea” 

December On Sale Now 15 Cents 


ADMIRAL EVANS 

In a New Series of Artkles, the First of 
Which Deals With the Panama Canal 

Admiral Evans' opinion of the Panama Canal is an es|iccially valuable 
piece of analysis. He ^owi us our errurs nicanctly, gives us definitr reasons 
why they are errors, and tells us how we may remedy these misukcs 

His first Panama article will be published in January HAMPI ON'S 
Odter articles on odicr subjects will follow, making of the F\ans series one 
of the most vtluable contnbutions to 
national thought that the year 1910 
wiU bring foi^ 

HAMPTON'S for 1910 will 
publiah the biggest features thsi hsve 
ever appeared in any magazine Send 
MAMIKON'S as a Omstmas gift to 
your fnendsl 

Start 


Start war a 
NOW. $I.i 


HAMPTON'S MAGAZINE 
66 W«t 35th Strwt, N«w Yorii 


FREE: 
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CURIOSITIES OF THE SKY 

Bj GARRETT P. SERVISS 

AN intimate and authontative desenpbon of the curious bodies and 
lights to be seen in the sky He sees these things, reads about 
them, and hears now and then of some wonderful new discovery — 
but he never knows quite what it is all about This book will tell 
him—anthontaUvely, for its anthot is a distinguished astronomer 
The photographs include many taken at the I.ick and Yerkca Obser¬ 
vatories dunng the most recent investigations. The book is one to 
be recommended to all sorts of teoden, whether they are scientifically 
minded or not 


IMAGINATION IN BUSINESS 

Bj LORIN F. DELAND 

^ DISCUSSION and analysis, from the business man’s point of 
view, of the methods of business life, and the reasoning that 
underlies them By imagination in business the author means the 
power to comprehend the instincts and prejudices of human natme, 
and to depend upon human nature itself to carry them to success. 
ISMh Oe^ 50 aom* aat 

The VALOR of IGNORANCE 

By HOMER LEA 

'Y'HIS book IS suited to the hour, and certain to arouse wide’diaciu- 
Sion Its object is to show the nnpreparedness of the U. S. for 
war Mr Lea deals with conditions that render us liable to attadi, 
and discusses a plan by which the Japanese might aeue and hold the 
Phihppmes, Hawaii, Alaska, and ^lifomia. 
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xeUitM 07 Oooyar u* permuent Th« fk 

nulU 10 nr acUavul, bowtrer, dMerr«, _^ 

n ny MtlnMtkm, our larloui coMlderu- 


Tm* of ■■ ABHiiraa HalUaptar. 

In tba racont Uorlinnr-WlIlUma taDll 
coptar trial! at 'Waahiniton, u a, on tbe 
farm of Mr Emile Berliner, the two re- 
voivinx-oyllnder moton of Hr Berliner 
reated upon the platform of tbe machine, 
each being Connected by ita own counter- 
■baft to tbe main gear-wheel! of the op- 
poeltely revolving propeller abafu, which 
are tubular and concentric Mr William! 
alw mood upon tbe platform, on the op- 


poalte 


with a little Bddod weight upon an 1 
rigger, for balance the thruat, or lift, 
being about 36U pound!, which compareg 
favorably with prevloua experiment! 
made by Mr Berliner laat nil, when, 
with a elugle propeller of lomewF 



they had been ovorbaiilud, ttwted and 
workeil into good running ahniie at Mr j 
Berllnara laboratory 
The helicopter, built by Mr J Newton - 
WlllUmi of Darby, Conn, about two I 
year! ago wae brat tried a lib a motor / 


of the pnipellcrB, which In a m< rtea (it 
trial! wllh from IS to 11) ineaeured B H 
P lifted from 3M to 430 pouuda, and In a 
final trial In whlcli the horae-potrer woa 
not measured, a Ihrual woa obtaiued of 
ObO pound! The machine waa later taken 
to Hammondaport, N Y a here an 8- 
cyllndcr lOboree-poaor Curtlaa motor waa 
Inatallcd, and a number of trial! made the 
motor lifting tbe inatlilni with added 
weight totaling from 410 to 480 pounds 
but not belug equal to lifting the weight 
of ah avemge^lxod man 

In this laat trial at Washington the 
blades of tbe propellers had been en 
larged, Imreaslng thilr diameter from 
16 feet 8 intho! to 18 feet 8 Inches and 
Increasing their area from 64 to 80 
square feet Thle Inereaie of euperflclei 
area of the propeller! IncreawHl tho gen¬ 
eral enelency of the maebtne, aa the 
greater lifting eurfaiw gave a greater re- 
aultaat lift per unit of borae-power, and 
tho reduced revolution epeed of the pro¬ 
peller!, due to Increaeed reeletance gave 
a reduced revolnthm epeed to tbe motors, 
wbloh, with the tnnemlaelon need 
eeeined to give them greater eOcleiicy 

The propeller epeed waa 120 R. P H. 
while the epeed of the motor waa Uoo 
R-iP M 

Ur WlUlama espacte to have a 7 
crUnder motor built of tbe eame revolv¬ 
ing type, and of 80 per cent more power, 
and- wUl alM build a helicopter on about 
tbe gome MnM, but of larger alie and 
lighter eoMtrUoUoa. 

Tho completed mocblnd will have a 
parachute to retard tbe tail In an emarg- 
adicy, and Ua dlrlglbUlty la aaaured br 
vary almple controlling davlcaa, wbloh ora 
BOW Mbg patented. 

It to regrettable that the 
Board boa changed the ttome of tba btioy 
marking tbe btotorle epot where the tron- 
otod " U eirtome" went down afior her 
defeat br tha Utmltar.’* ‘teerrUnBo 
in^ bony tt* wm new ba oaUod‘YtoBB- 

. Mbteris-* 
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scientific ; 
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On Dn.cmber 11 Ih, 1009, the Set 
lific Anamim will usun 0 raan 
dfwoled entirely to Ihii wonderhil h 
din West ruqlon nf thu Unili-d SIhIh- 
number whuh will wil lortli brocdlv« 
hiLKlIy nul only the ngncullural inic-re 
of Ihol region Iwl also llio^e lorgcf 
glneenng undertakings wliKh are d 
1 .^ lu—lr—v, llu> MUblL. Wn.J 


it direct In vww Iho Mkklle West Number w 




SstWisjSi” 

The Middle West Number will be more than Mce the si/e of the H 
leftMlw S^NTIFIC AMERICAN. It will be lavtohly niustrated , It w^ - 
In a colored cover whfch stnkin^V depicb Chicago s $rain » 
devaton at work. Order from your newsdealer or from ^ j 

MUNN A COMPANY, Ine., 301 Broadway, New Yorit Chy ^ 
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k DICIUIUI UniB TBX OUKAl-AXBBXOAI ?ATUX 
TUATY 

IB wtArly all Enropean couiitrlva a patentoe Incun a 
/urtoiture for Dot worklns bli patent within a certain 
Btatutory iwriod In Germany and aome other conn 
trie* thli period la throe year* from the dale o( the 
imtcnt'a laaue The United Statea, on the other hand, 
lias atlmulatrd Invention by more liberal lasra and Im 
pose* DO oblliatlon whatever on the Inventor to niann 
{hrlnre his Invention As a result a German Inventor 
who takes out a patent In this country reielvos better 
treaUnnnt here than In Germany The status of a for 
sicii jiatentns la therefore dlffloult to delino Vfhen 
an American Inventor dlatlosea a secret, his country 
grants him a monopoly for a lliuliod period as a rc 
ward Once disclosed, all the world la Informed of the 
invention so that a certain Injustice results from the 
fact that he may not be able to comply with the com 
pulsory clauses of German and other foreign patent 
■tatntna. A man with more money than he has can 
thus take advantage of the situation after the eapira- 
tien of the statutory period of grace The only advan 
tage to a foreign country In granting a potent on an 
Intention which has biwn iMictilcd here Is that wo In 
our turn are willing to aci-ord the same rights to < Itl 
itna of that foreign tounlry It Is therefore unfair 
for ns to grant more to foreign Inventors Hian Amerl 
can Inventors receive abroad, panliulsriy In view of 
the fact that no direct benunt Is to be obtained from our 
award for a soerst already disclosed 

The only solution of the problem la to be found In 
reciprocity treaties. Such s treaty baa been In force 
between Germany and the United States since August 
Ist By Its terms American Inventors are absolved 
from working their patented Inventions In Germany 
within three years from the granting of the German 
patam. Heretofore failure to comply with ihls obit 
gallon would result In the Kms of tbe OemHin patent 
if an action for revocsilon were brought The new 
treaty provldee in effect that the working of a patent 
In the territory of one of the contracting parties shall 
be nonsldered as equivalent to Its working In the terri 
lory of tho other party Hence, an American cltlien 
who works hla United States patent In tbe United 
States will no longer be required to work his corres- 
Itondlng German patent In Germany In order to avoid 
forfeiture of his Germsn patent Moreover, since re¬ 
ciprocal rights are now granted by Germany, It would 
seem that an American Inventor who takes out a pat 
ent in Germany ought to stand before a German oourt 
exactly oa he would before an American court so far 
as forfeiture Is concerned lu other words, since the 
United States does not compel him to work his patent, 
bis German patent ought to be good whether ba worka 
hit American patent or not , 

A derision has Just been handed down by tbo 1m 
perlal Supreme Court of Germany wIiliH ronslrnes the 
treaty from the German point of view and wbloh Is so 
liberal In Its conclusion that tbe treaty may be re¬ 
garded os retroactive In a measure, so as to apply to 
ujiexplred patents granted before (be treaty became 
operative. The fa<ts of tbo case are not all before us, 
bnt from what w< may glean from prose dispatches 
it would seem that the case involved the forfeiture 
of a patent whldi was taken out In Germany by the 
German brant h nn American house before the treaty 
was signed and which wae not worked within the 
■tatutory period of throe years An nrllon brought 
to revoke the potent resulted In a fnrfeltnre Tbe 
present derision tho resnlt of an appcnl reverses the 
Jiidkmenl of the lower tribunal and holds that the 
pat*at waa not forfeited Before the decision was 
hAIUlsd down by the higher court the German bnnfb 
hod tnvfcrred Its title to the American house but 
.whether Uiia had any effect on the dot talon ere are un 
able to stato becaoao tho detdslen Is not before us. 
ladasd, tbo status of the German branch ta not at all 


8el«fttlfic AiMHciaii 

dear At aU tfvsata, tbe vteelsioB I* highly IhvpraH* 
to Aawrleaa tnveaters Md. plooea tbe Germaa patent* 
of AuMrinta mgahfhtitDreni on a nuMt subitanUtf fwA* 
tot 

TEI CHlttY wn Biuttsx. 

Now that the wave of newspaper frenay has paatodi 
thers may bo amns of a ooiontlfle turn of mind who 
are anxious to know the real tacts of tbe terribla dis¬ 
aster at tbe Cherry coal mine 

Two large veins In this mine, at throe and Are 
hundred foot levels, are good producers, levels 
known as the ‘second* and “third workings.’' Tha 
flrat te pol worked. When tbe Are was dlacofvered at 
or about 3 PM on Saturday November 18th, there 
were upward of (brea hundred and Afty mm In the 
mine a toroa about eqnally divided between tbs 
second end third veins Coal was being bolitcd from 
tbe third to the second lavel by mesne of a cage In 
tha ventilating shaft, which Is located about three 
hundred foet from Ibe main shaft At the serand 
level tha coal was transferred to the main shaft, and 
from there hoisted to the tipple The msln shaft 
extends to the third working but It Is stopped st the 
secand level by a false Aoor Tho csge in the ventl 
Istlng ibsft le uiterated by a duplex cylinder englDO 
near tbe mouth at tho surface It never travels to 
tha top of the ground and the engineer controls It only 
by pressure-bell signal At the main shaft there ate 
two (Ogee whose cables are run to opposite aides of 
the hoisting drum lo thnt one Is raised while the 
other le lowered. The men of eonrse, taka tbe same 
pourso as Ibe coal In going and coming 

Without doubt, the signal system at the main shaft 
Is responsible for several llvee The engine room of 
the msln hoist ta located about one hundred feet from 
the mouth of tho shaft Prom tbo engine room a 
tube runs to tho mine, with branches to each of the 
galleries At tho different landings a small air pump 
la located The stroke of the piston In the pump 
compresses the sir In the tube and causes s small 
hammer In the engine-room end to strike against s 
gong The gong Is rung once for esih stroke of tho 
hand pump at one of the mine landings. A man In tbe 
rags obviously cannot direct tbe movement of the 
hoist After tho anclneor has been signaled to haul 
Up tho men In tbe car can give no further signals 
This arrangement was responsible for tbe loss of 
sumo 11(0 

At the ventilating ebaft there le located a large- 
oaimcliy fan which normally runs to deliver «lr down 
the shaft at a few onneet pressure. The foul air and 
gases are then forced up tbe main shaH In a strong 
hropxe In case of Are • It Is customary lo reverae 
this fan, in order that Are will not be pushed out 
Into tbo nutin abaft whore tbe men are attempting 
to escape and a elgnal Is arranged to be given from 
the mine for euch an emergency In this partlrulsr 
mine however, where the mon must use both tiio 
vontllsting shstt snd the dibId abaft, the reversal of 
ths fan simply cut off those seeking escape at tbe 
former In favor of tbote at the latter 

It Is not known who gave the order to reverse the 
fan but the signal eamo from the mine Tbe Are 
had been dlscovcied In the mule horns on the second 
level between the two shafts and men had begun to 
come up from the third level to the second, and to 
make their way over lo the main shaft to Join those 
from the second level to be raised to tbe surface 
Tho fan waa blowing the Are toward the main shaft 
The Aames reached tbo dust-covered plno timbora of 
the alructural work, when the reversal of the fan 
drew the flames toward tbe air shaft, thereby setting 
Are to the Umbering there as well Upoa the revenal 
of tbe fan the main shaft was cleared for a time. 
Although the cages were brlnglag up miners on eaeb 
trip some four men decided to go down and asalst 
tho reet In getting to tho shaft This was a mistak*, 
for after tho trip down, tho would-he rescuor* wore 
as badly off a* those whom they might have lieen 
able to save After throe or four trips down, and 
with the rescuers’ nogs at the bottom the engineer 
received a bell to bolet away He had started tbe 
eago upward when he received a signal to stop, then 
to lower, then to bolet, then to stop and lower 
Finally there came a elgnal to stop The engineer 
waited in vain tor anothar hell, and after about flftsen 
mlnutoe ho was forced by Uireats to raise tbe cage 
When It reached the sniface. It wee red hot and the 
men In It were all dead. The slgeal arrangement 
deseiibed was directly raaponeible for tha looe of 
these lives When the men In the cage were ready 
to be hoisted, one «rf their nnmber had reeebad to the 
pump and gtvtii the necessary atgogl Tbe Cat* hat 
then started UpwaH, and bad proceeded only a lew 
feet when another miner running toward the ehalt, 
saw It and reaching (be signal on thh Bndlag.hromU 
It back. After ha hod boon taken tin board and the 
eng* aggtn started upward a secoi^ Inta ntrlTal re¬ 
peated the perfnraance By this tltf* the Are had 
evcriahen them, and readered furyier etgnaliag bm.. 
possible The cage ahould have hnes hepl movWg, 
hot the engineer wae bound by flied rule* Htd, djore- 


iwt tma by. ' 

. rTit* mj ^ 

•dMOiir th* Aukie*:' 

Mil*. bhuiU, andduki <Mi 

ws* hrehta. and the Are foimA to Wdnly 
At Otl* time It would ifretobty halthheen to is iW e to 
Uve entered the mine, full of «moke dnlf.ydtk ^ 
eammanee of oxygen helmet*. 1)be* dotfn. .It FdUd 
have been a almple taak to hnv* qnonekad tM Bra wtih 
a good straam of waWr Instead, the ftm Wan fo*)tto- 
ly etarted, with the Idea of oleartng th* mine ef mueko 
and gaa. Common eenae could hate tofeeeeh hnt due 
reeulL The mlno waa quickly In flams* kgahw aad 
th* hope of eavittg may of th* men wbO might ■(Ul 
be altve waa given np 

On Thuraday esveral deaconta wera made hy way of 
ths ventllaUng shaft, bat the mine remalund proo- 
tlcally sealed until Friday whq tha Ant bodfee wera 
taken out Oases or "black damp” idferad fSW 
itaclea On Salarday. one week after tha aoeldeat, tho 
miners who had walled themselves op to *ema af 
I he galleries of the second vein were taka* eat wary 
little tbe worse tor their long eonAttemeat, a Uvtog 
rebnke to the experts of the State Mining tiemmle- 
elon, end of the tocbnologla branch of the U.' B- 
Geological Survey, who bod declared poolUvaly tnm 
the flrat that there were no live men to the satoe, add 
that a day or two more or le« mad* IHU* dif¬ 
ference 

Ae a reeult of the Oherry dlsaater, tha anhloot ef 
safeguards for mins* Wilt receive a great dial of kt 
tentloB It seemt many Improvomanta In genetid min¬ 
ing practice can ba made If tha laaeonS taught nt 
Cherry are well learned. 

We would make the enggestltm that sevetal of the 
sorkad-out chambers In each level of a coal mtaa he 


fltted np with suppllee. food, and water, to iaat aome 
length of thne, that airtight doors of steel be prm 
vtded, and that pipes from the sir oomprimnrs bn 
the surface ba led to these Tooine by wey of tbe 
Bhafta A small amount of air under n few poanda 
preesure would servo to keep men alive for days and 
weeks. The expense of such sn srrangemeBt would 
he HUIe 


mSR ami OMiMIOVWTBT VlTnig aimab 
since tho daring high flights of Orville Wright at 
Potadaui and of Count de Ldmbert above the BlRel 
Tower at Paris (which was also made with a Wright 
biplane), th* other foreign nvlntora have been striving 
to outdo tbesfl feats of high and oross-conntry flying. 
At the aviation meeting* to England recently, army 
cfllcer* made determinations with Ibely theodolites of 
tbe height reached, this being the flrat occaston when 
the altltnde of on aeroplane has been offlclnlly ob¬ 
served In this way Tbe greatest height reached there 
was 730 feet, attained by Faulhan on hla Faman bi¬ 
plane, but this pvord was considerably bealon hy tho 
eame aviator at Moiirmelon, France, on the Ifltb and 
20th ultimo. On tbe first of these two days, II Paul- 
ban, In a 10-mlnute flight In a wind said to be of 20 
niUaa an honr velocity, rose to a height of 8M meters 
(1,210 foot), while lAtbam, on hla bird like "Antoln 
oUe” monoplane reached 110 metera (1410 feet), thos 
making a new height record tor a aingle-snrtace I'-ro- 
plane Not to be outdone by his rival bowever, Pa*' 
han the next day made a new ofllctal record of £>) 
nieteri (1,640 f«et), thus dnpHcntlng the height reached 
uncfflctally by Orville Wright nt thtladnm Besides 
Ihls, he made a 66-mlanto Alglit from MonnneUm to 
Chalobs and bach, a distance of about 87 mUeo, to M 
minuteo, or at an average epeed of 40 milea an hour 
III tbto flight bo aUalned a height of nearly 1 000 feet, 
and It lU tormlnatten gilded to earth with-hla motor 
■topped from a height of about 700 teat. Thin method 
of deaoent, which la that nsnidly followed by Paulban, 
to far l*« dhngerona than was thnt oaployed by Orvllln 
Wright at Fotadnm, when he daneeaded at a terrlflc 
speed la one4hlrd the time It took him to aacend. Sad 
wKb hla motor throUkd only slightly, owing to hto in- 
nblllty to throttle It down comptot^ He did ant Stop 
the motor, owing to hla fear of altobtlng npoa wosiew 
or children ^who were Itobto to ran oat nod tot the 
aeroplane fly ever them) to eaae hto manhto* wa* iM 
completely under (umtrol. 

t Altbongh iMham has hot yet beaton PhUhaa’a rae- 
erd for height, h* wevertlketoar etode a 
croaacobatry flight on Novamher Urd titMi OhMime to 
Berra, to etdek to nttehd a hdaftol^ party. Af tWag- 
potaled holnt the meaoplahe nmeared IBM A awlji Myd 
In the sky, elrded twice arOmtd (ha field, gald tnflhtod 
to front of thwhanting todgm' Lalhagi. fins' U tog^ 
Jimpad ont U hto mfi^toa, Afjg^ g 
he totnmef to Ohalook to the mnotodgOa. to 
thm to Uiea* two crcsieotiatfy fllfl^to to ttofitofl 
hto flight acroap Baritn last lAih*to.«lfl* 

holds tha cecqM for flight to h WNmr 
of hto daring-paijtWmAiMa at UUlciiiHl; lBflB^,afl < 
Ootober Mod» ifhon ha flaw 
to 16M miaate* to a MitototoMhf-nm 

togtothayngl#attofitogtojid^itftm^ 





HHHpMjjMil ' ^ __ 

pg^j|<r i|%>?’.^|[i|^ii!;' aifeiiai^ 'tut te CMM of » tekr of 
„Jf m^ '-'i -':.‘ M ar tltmuM Ua«, hum : 

Sapppil in^m, th* «W TtM,o«MU 

" ‘ ^ ^ it uCaqu- i»^«n»oriaMUw Jn ladl*«or tlwMto of imall alee- 

>, iw' ^ i ri tWhOMiaqa la eouBtrr pUum. Ha taerlbaa a 

a *^ th <Ii* vorid AM wmM oauMm of a drnamo drlaan bjr an oil 

JUlaMt If >4* M Vff r —^ • M **>4i * atoraca battarr, which la arransed to op- 

OtthhiHlJlM r—» wda ***^ thlrtr Ughla aad al«ht aiaotrle faaa. He nrtaa 

#flf Id rtl iiTiiiHrwttnn inarlem aiecMe aompanlaa to ioraatlgate Uta rab- 

V oMimlm Id with a. total at UtM ^daBi-VraUcaa aeotlon of tha Dantaa Alpina 

■’’ n-r- ova. ^ to Ha alactrlflad Tha pawar will faa 

I. I. obtalaadtr«Bapalro(tart) 04 oiiaratofaatBpla>,Ben 

akd tte ndid -^t-i taggaia j. aiM^ aratlhg t,4M hona-powar at IS.OOO volta. The line tHn 
r ba vrarUod with two loaomatlTM and three motor 

^ 44. __ „rtinnii- *“*• •** ®" wel»hlni 6S metrie toni The motor 

" • can Wiu bo raqnlrad to taka a load of MO tone up a 

TTirarV nr^bHyr dnda of 1.6B par cant, or a load of IM tana up a 27 

UnM fkat intaa won opwratad, of whioh w ^ «.ii— ^ hour 

ttaw at tha dlvtaloa tnrnlnalA aa wnn » uun » ouur 

^ 1*02 inkMi «* Tf par amt, Vhkh mn on ttaM In Jl wary convanlent davloa for olaanlii* tnoandaacant 
iST’ " "" tamp gtabn that an out of reach haa rocenily been 

__ ___ __ putonthamaAot. It conalata of a polo prorided with 

iJSii a pair of rubbaroorond law^ which max be cloaed 

!!u ^1****?* twd aU^ yhich ^ 9^ onto the lamp bx puBln* a cord The lamp (lobe max 

I******?^ ^ ”* than ba unaonwed from lU aookat. The Jawa nmaln 

«»«•*• »«tn * *»“'* «rd baa been pulled In caaea 
“ • bwwwf “ P*»«» th, tampa do not proleot xartlcallx downward 

thO'ilinitad w anapt waw daxloe la applied to a pole, wblel la Jointed ae that 

Vhp^ffMli 'Whf 0®oa hia raeaatlx aoaalrod an anto- q,, tawa max be Inclined to lit orer tha lamp 
h^ ^ 0«*»- »«k. «• to b. illnmlnUed with 

lo A war moBhlna. it haa a weed at « electric luipa in place of the too saaollne Umpa 

BOW In nae. Three raaaona bare been jiven for ihla 

nd u aetnataa By ohanaa. Ib tha drat place, the park U Inaufflctentlx 
lUomlnated at praaant, aaoondlx, the uae of ganollne 
. , 0*»*C A a a enl atiea. ^ reaoUad In tha deatraotion of iraaa around each 

MA SafWt IL miaaa, 4dat an atpa a r in tha United tamp poat, do# to drlppina or leakaaa, and fleanx, the 

•tataa CMalaalCal hnrrax, plaam tha annaal damaga lampliahtan Imra worn patha acroar tha tort from one 

Bhd wiM hx amake ti tha Unltad Stataa at (SOO/MO,- tamp to another Tha naa of alactrlcitx will not re- 

Odd ta-the tow oUaB dtoM-or abo«t H to meh man, nulahtlx overhead wiraa, aa the elrcnita will bo 

tonniB. and child of tha papntotloa. aontalnad in armored emblea placed iindetyrannd 

A fCNllBe aar ia hatof givan a trial on tha road totr e d nedoa of tunnten lampa la doing much 

taadW to tha eatata of tha toU Hr Hnrriman at y, edvanca the uie of electricltx on tnnua. It ta poa- 

Atdan. The esperfanant to oonaldarad an Important gj],!, for tha farmer with a amall plant, driven either 

aBA and it la thonght reanlia will pnva that tha gaan g gaaoline engine or bx damming a amall atream 

Hnwbropdled W can ha uaad aa aaonamtcallx aa one tg ohtala anffletont curreBt to light hia houae and bam 

proptoto^ bx ataam on Wit branehaa. wUh thia economicar txpa of incandeacent lamp Tba 

MbH Bm bagnn In Ptttabarg on November Iftb bx uaa of atootriettx on tha farm, bx tba wax !■ growing 

tito I^ropp fta^manntoetnrlng Intaraau ngatnat nn and, aa pointed out bx tha Sdoctrloal World, farmara 

Anantean ataalfnanntootnrlng eoneam for Intriage- will to time coma to aonalder alactricltx a neoaiailtx 

BMBt ft oarttin patapt rtofbta tovoiTing the manntae- Than it will ba found produble to eetobliah central 

tera of armor platan Tha taattmonx relative to the pat- generating autlana for farming divtrirta to take tha 

toito uidU bx the datondant oonoani waa given babtod ptaoe of the amall ladirfdual ptanU now being Inatalled 

otodad dOoia. ■aparimanta bava been made In Bwttierland abow 

Tha Bnt boaU bnflt aveclgflx tor tba l,iKKMon barge tog that tba talgbar altUndea provide azaepUoDallx tov 
oanU arrived in New Tortoa abort Uma ago. Thar oraUe locaUoaa tor wlrelaaa telogiapb recelvlDg cia 

qewito of a ■taam-powar boat aad five bargaa. Thar ttona Heaaagea coming from potota within a radiua of 

bTouhkt down on tboir drat trip a cargo of dS.OOO bnah- two tbonaand mflet have readilx bean picked up in the 

eto at oata. At praaakit thara aroonlx 1*000 oanalboata Alpa. TUa ta probabix due to the toot that there are 

«i an |la« to Now Tnk fltote* aad of Uuao ontx fOO few Intervening objecta batwaen tbeae elevatlona and 

WO of tha drot oIimb, oven thaae an raptdlx waiting the aaodliig atatlona which would be apt to interfere 

0«t with tha Hertatoa Wan. it haa alwaxa been dUdcult 

A otolew teat waa iwWIx —‘*f on a mn-rr-r- ^ oW meawwaa acroaa tba Alpa, or even from 

a wlthatood dftaen of Bwttierland to anotbar over tha high altltudee for 
) that the mountains abaorb much of the 

artha caorgx 

oWr toxor of tho door. It waa found that tho toaar Aotloa bn not xot boon Ukan bx the Chicago CItx 
PRt of lha door, bower, waa bat lUtle acamod. Ua- ConnoU on tha quoatloattf enforcing the eloctiincaUon of 
hNi aoma move aOaottvo method can ba triad tor open* chtowi'a rmflnad tanntoato Thaamploxeea oftbarall 
, h^ aaliaof thto txpo. tkax amr bwcoaaMond lor tha rang arc raialng objeotlona to the propoaed erdtonnoe. 
ttmahatogtciha hatf ton ffoof. Thox point to the fact that electridcntlon would In 

An wrtlela In I<a Ofnla CWQ atalan that aavntx^ eraaoa tha dangar to taUroad man. partloularix to the 
adg|^ a to e tf te taraaeto now axtot tn'tha otad worta of freight xardo, otolmtog that It would bo Impoealble to 
Oa WM. of whMr thMr-flTa are on lha-itidaeti<m twttoh oara wttbout bariag men standing on the car 
~ ~ ^ rwb, and bare tbox would ba liable to come to contact 

g trolly wtroi, white It the thIrd-raJI ixs- 

____ sad It would alwaxa bo a aourco of danger 

Wf^^tkiihyrVtora* HUta^, APuiUtn. wm^ even thangh protected (tea ot their prindpal objec 
TWio Ii 4 alaadr ajaA marked to taorcMa tho ttona, howovor, to that thax would bo in danger ot loe- 

tamtoMM it ttokaoea, aomn of thoao ^faruadr eon- tog thoir poaitloiiB. 

i^lliftl^hnWlWadOMchnietohttotantaka. Aeeetdtog to an nrtlda to HMpav'a Waeklx, (»o 

pnaHBgrr tmti^throngh tha Pena- oeBtl worth ot atectrlottx win make four onpa ot cot 
d *-nmr ‘pfm HardMA. N. J., endw too, or oook a ataak, or boll two quarts of water, or 
h Mffn> karpaa V«irV**r~ latent, make a Walah rarebit, or tmateto a 7 Inch frxlng pan 

JMTat ta UM Muat Ottp, ma^t tta^tp on for twalva mtontas, or an ateotrlo griddle for eight 
^Hthr-^Thia ap naanaed tha pmatleal oompla- mlnetan or aa atecUrto broiler for els minntse, or run 
kt'MjW'aMko jgaK aehtovemaBta to d aawtag mnohtoe for thraa honri. or an electric ftet- 

‘-MWA^mliHftoto^ Ad^toa tomtoig hnea not ham Iron lor flftoaB mtonteo, or a luminous radiator for 
Wl# WM peWd toimdh tin tight mlavtaa, or a healtok pad for two bouri, or a 

Hr^lnthkMilNki «Mli wmi Wad Wttk (oat wimar far flftoah mtontoa, or a maiMme machtoa 

It thnedefteV tomaot for (eer hourg, or a euritog Iron once a dax tor two 

M. Ilit^Akk tor waakn or a datolatk drtn for an hour and a bait, or 

nktt ■ iteitelK ijn'iiri not 1m ■» alaetrte pteao ptexer tor aa hour, or vuleanlm a 

piaiNlIM Bteftha to patch an an detomobOa tira, or keep a big gtae pot 
"<at!lto to tha team Jmt tor ^ hoar, ar bnqd ateotricallx lEO bami or 
to the. totea n vu^mm (towtor Sve atortea a rclnute or 
. „ gnOw.gt.wtoar 100 fart Ugh, or ralae ten 

b It torn utk to teat thu one mtnnto. 
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SOItMCC. 

ktofTtotor 1 

Ptommian. whicb it la pi 
an tba oaenaloa of tha oatebmtlon of tl 
vaieaiT of the proelamatton of irmtad Itolx Tbehtog 
haa approved the project to raprliUaate tba plan of 
MIohaal Angelo, who adapted tha Bnetant rulna to the 
praaant churah Inatcad o( building a new facade as 
was originally IntoDded Thus tba mins will remain 
untenehed Tha sum of (160 000 has been provided to 
meat tha expansa ot tha necesanrx work. 

Tha Sake of tba Abrussl bss presented ibo "Stalls 
I^lare,’ the whaler which ba purchased (or the ax 
pedltlon to Prans JosaTa Land to the Rlcreatorio 
Navnte dl Roma, on instltntion founded bx the Naval 
Leagna with tba object of training yoang men both tor 
the mercbnnt marine «nd the roxal nav/, The ‘Stella 
Folare," which la at praaent at Bpexla, aoon will be 
brought up the nber to Rome and wilt b* snebored 
off the port of Rlpogrande, where it will be used tor 
training students ot the Rlorentorio 
A physiolas who hns mode n osretui study of the 
eBects of roller akatlng hss ahown that exrnaslvn In 
diligence in Uila aport treqnenllx reaulU in Oat feit, 
defective development of the leg mnsclcs, and impair 
meat of the gait and carriage of the body Roller 
■kmtlnf U eapeclallx Injurloua to growing children, 
whoaa maaclee, boaea, and Joints are atlU In proeoaa 
of development The muoclea uaed in walking, eapa- 
cially thooe of the feet remain Inactive In roller akat¬ 
lng, while other muacloe are overworked Hence the 
body becomea more or leas deformed eapeclallx in the 
case of xonng glrla who fall to acquire their normal 
grace and beauty ot form 

The A niarin an Knaaom of Natural Hiatory haa ac¬ 
quired about two-thirda of a akeleton of a cemtcpalan, 
a newly diocovared speclea of wUch the tricemtopa or 
dlnoaanr ia a member The aknleton s alxa ia about tha 
same aa the triceratopa, which it reaembloa generally 
Tha diacovery ot thla remarkable prehtelorie animal 
waa made by Barnnm Drown of the muaeum alatt wbo 
baa jDst retumed with an expedition from Montana. 
The Imramle formatlen In which tha akeleton wan 
fonnd to eotlmatod at 2,000 OOO yeara Ttaia speeUw of 
dinooaur was an herb cater and walked on tour tool 
Ita meaauremcnta It It la the aaiue aa a triceratopa, 
ahould be abont twenty three feet long and about aevua 
' fret wide. 

Within the next tow months radium wlU bo mnau 
factuyed to London Hitherto the world haa had to 
depend upon rontincatal laboratortea for its radium 
The new factory has been conatrurted sccording to tba 
requirements of Sir William Ramsay, wbo baa devleed 
a method of radium extraction which will, II la claimed, 
enormoualy rednea the time now needed for the allrol 
nation of the non radlo-nctive elements of pitchblende 
The more elementary propertiee of Tedium In tho do¬ 
main ot raadlrlee are becoming fairly well known and 
bopea are aot yet abandoned that by Ita Immediate 
means one at least ot the great and fast-gTOwing curses 
of modem Itto may ultimately be aircateil It la, la 
the lint iDBtance, for therapenth piiriKMcD that the 
new Bnglish manufactory la now being built 

bas made moving pictures of the Olght 
with expoaurea of 1/42 000 second. Cirans 
bas made a kinaraatograpblL study of the action ot 
weapons aad projectltea employing tor lllumlnatloa 
electric aparks ot a duration of one ton milUonth of a 
aacond and obtaining pirturea ot 400 aucceasive phaeos 
of the operation of the fliing mechanism of an auto¬ 
matic pistol although the entire operation occupied 
only about one-tenth of a second On tbc other hand, 
Kohler has made a series of Roentgen ray photograiiha 
of the movaments of respiration the lime ot exposure 
of each photograph being in acconds, during which 
the breath was held The photographs, after suitable 
reduction, were Joined together In a contlnuoni strip 
which when used in eonneetton with a kinemalo- 
graphic projecting apparatus, gave a moving picture of 
tlie resplrmtory proeeaa. 

About two years ago Rutherford discovered that 
charcoal made from cocoannu poeaesaca tbc property ot 
aboorblng at ordinary temperature and retaining for a 
long time the gaseous emanations of radium thorium, 
and actinium Dr Sbober of Philadelphia has at¬ 
tempted to make practical uaa of this properly for 
medical purpooea, oapacially for the internal applira 
tlon of radio-activity Attempts to use water as a vchl 
cle of the emanation had failed, because water loses 
its radio«etlvily very rapidly The experiments with 
coooanat charcoal have givea vary satisfactory rteiilts, 
both qualitatively and quantitatively The rbarcoal Is 
entirely aentiml and permuent, and can be adminis¬ 
tered totenially with perfect latoty Tt can be made 
very eaally and cheaply, has 100 or SOO times the radio¬ 
active ahnomtlve capacity of water, and ratalns Its 
activity tor at least two weeko. The adminlotmtion of 
the new preparation In vary eoBveiilent end affords the 
poeatblUty of prodneing. In equal or greater degreo, all 
tba aHacth vt radioactive aprtog water 



468 


ScUmiOilc AmerteaiV 


Ajr UXOTSICAI HomBOUi dlnlnc room. i)a» of UmM ton rasporta tte moalMB* mnaplo, a fqirl to ptaDod la th* alodM oooa, ii to 

IT »c<)Du K.Tii. Urn whloh operatoa the elevator and the creacent. hnoiwa from to ICoa)fi expeotonBtd tut U )VtU to- 

Thr iioHse whli h hee Juei Open fitted op In the heart vhaiMid doora above tt On the fabte, bealde the boat, quire SO mlnalea to naat It Hr tadlaUOB Hu otoO* 

of rariH by M t.for*p Knap, of Troyee, la tbo laat and are four poab buttona When all the foeata are trie ooataet «l the ale* to, therefore, aet at tad flf- 

iiioht larfivt iiiuBirailim of modern comfort, and al acatod, the hoat preaaea the white bntton, which cauaea art M, aod at thp moinut when the detotad mm- 

iiioMKb n iioiiHPhoid of this character to not wHhln the a little drum to beat In the kitchen Immediately the her of mlnatea have etopaad. tha onrre&t to anto- 

r'uili of cicryonc Ita orlRlnallty well meriM deacrlp- doora of the elevator abaft open, the aoap tnceen me- matleally oat off, and ah electric bell advlaea the 

tion cenda to the table, and the doora cloee ud conceal twentieth eutnrr chef that hta fowl to cooked to a 

Aflcr batini; opened the door, by preMinR a bntton, the opening By preaaing a red bntton at the right torn, 

and ifmlldcU lo lh« telephone the objot of our vlalt, or left, the diah to caoaed to travel aronnd the table Milk to antomatlcally drawn Into the atew pu, 
«e nri' conducted to the dining room If a meal la In the oorreapondlng direction It la arreated at any aaucea and cakea need merriy to be plaoed on or in 

belnt, Hirved, wo are aurprlacd to aee no waiter mov point by removing the finger from the button Other the range, and thq onrrent doea the raat Tha cook 

InK around the room Tho lurvanta remain In tha dlabea are aerved In the anme manner The function cu go off and amoke a cigarette without rt* of born- 

kitchen, and send up every dlah at the proper mo- of the fourth button to to canae the dIah to rotate, In ing hla aanoea or paatry Thto method of aloctrle eook- 

ment In the dining room la a awltchboard with eleo- order to aaatot the gueat In helping hlmaelt When Ing wonld not be very eapenalve when tbo enrrent ou 




trical meaaurlng Inatruinenta ond the neceeaary keya the conrae haa been tbua aerved, the dUh la hrongbt be obtained from water power or from tho waalo power 

and coinniutatora The function of each key la In back to the elevator by the operation of the bnttona, from a large motor 

acribed above It In order to dimlnlah the chaocu of and the drum In the kitchen la mniied to alrlke twice The elootrlo kitchen contalna a rotating tahia, on 
error and n larpe bliininr comniulalnr allowa the Immediately the elevator doom open, and the elevator which are placed machlnea for chopping aaeat, chum- 

switchboard lo bec cut off from the lllucnlnntlng circuit desenada to the Wtchim, whence It relnma with the Ing cream, washing diahea, and other appaiatna, drlvu 

Various comblnntlouH of liRhIs can bo uaed according neat rourae, after the platea have been changed by a small dynamo. Borne enrhma pheAomeu may ha 

to clrcunutanc oh A larRo ornamental piece and Let us now take a look at the cleu and neatly fur- obaA-rod In thto electric kltelion. For enmple, effgi 
dinkca of fruit adoru tbo central part of the table, nlabed kitchen. The electric range la Incased In wood am "boiled" wlthont the nae of water, and. In COn- 

which to strewn with roaca In cchkh liny electric bulbt ud marble, to that It reaembles a buffet. Attached traat to what occura la cooking with wood, eonl, 

am concealed This tc niral portion to surrounded by to It am a awltchboard, u electric clock a rheoetat by gaa, a fowl beglna to cook at the Wter, and tha akin 

an oval groove which leads to tho two sllver^lated which the stmngth at the current and the heating la not browaad util the cooking la flatohed to. Knap 

doora which cover the entianco lo ihe electric elevator effect am varied, ud u ammeter which meoaurea oaaerta that thto method of oooklng deed not dry pal; 

The arm devoted to the pistes and other utenaUa of the curmnt employed In cooking each dtoh. Tha ruga the meat, ud glvm It a portlonlarly agmeohto daWU 

the gneata to hounded by io» parapets of glass and conUlns four sqmrate alectric heatem of poltohod Near the kHchan Is a laradry arlth atoctrto 

■liver Below the table nothing appeam cacopt two alumlnltun, which on be operated alngly or almnlta- machlnea, electric drying atovaa, atootole littif nhd 

nickel plated hart which serve to guide the etovator, neomly By manna of tha alectric do*, eveiT diah IroDliig mnchlnaa, etc. 

which to plnond In the haaemont directly under the cu be cooked to precisely the proper degree. If, tor In the hadroom we And otltor novat tto a. kato 
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Sctootific AnMrican 


able rednctlon. 
Home Irregular 
dMlgn, made 
of epots, Ilnpa, 



taela lena. are aometlmaa 
uaed br pbotogtaphera 
who aim at the production 
o( artlatlc effaota. The 
broadtta of Interpretation 
obeerred In picture* made 
with thoae defecUre lenae* 
la a reanlt of the aupprea- 
■lon of email dethtlg, 

Impreailon left by the 
masae* of light and ahade 
la that which la felt be- 
foiu crayon work or oil 
painting, or before the 
landacape Itaelf when we 
enjoy It, that la, when we 
are not pnylng particular 
attention to aome minute 
part of it. 

Bach artlatlc affeota may 
be eaally obtained with 

any objeoUTe, through the flaae Undnenpa aa akore nude to repreaeat the copy of aa oO pahiHag. 

uae of two implement*, 

made once for all by tha photographer hlmaelf, Imple- over rough paper The screen may be ms 
meats for which the name* of "crayon acreen" and Ing with the camera and without reducll 


frame Printing la made 
tint with the negative of 
the landM«pe or portrait 
with the iverlphernl frnmt 
mask laid on the stnsl 
tiaid paper the holder be¬ 
ing placid about normally 


sunlight without groun 
glass but with a glar 
plato Interposed b<4wc>e 
) and pu|i«r Thcc dlstann. t 
he email ditallH, Ic-nvlng nn 
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III! imi'ir and tnma maak until the ehnna cCeet la 
I ii irl> Ht ru on ihn print. Laat, the neutral mask la 
uli^iliiiieO for (he rranio luaak, and a third printing 
kIm 1 I hi' rrnine The oil palntlnc eSeot la the raault 
nr I he ronlrant butwnen the small datalla ot the canvac 
unij (he seemingly broad tochalqw of the picture 


Hair llydraalle ream' Is Baperted. 

1 In giivemmniii of Denmark proposes to carry oat 
M111' (he aid of Its englneen the following plmi Upon 
'III soulhcrii shore of the 8und la fonnd the old city 
of Ifeisinaborg not tar from which the I^gu rashes 
down from an elevated plateau over a atietob of ahoat 
10 kllomrisrs. A fall of 100 metera la aKoatad not 
more than 2 ktlomcton from the monUi of the lagn 
It la at this point and tor the pnrpoee ot ualag this 
Important natural motive te^c^ that It baa been dc- 
Llded to oatabllah a hydro-eloctrlc plant, tiauimtttlng 
11s current to Helslngborg (llrat relay) The aubinar 
rlne cables I ravening the Bund permit the distribution 
of the electric energy produced In Sweden over the 
ti rritory of Denmark. The Island of Beland, In whli h 
Is found the Danish lapltal, will be the Oral to beneflt 
b> this Installation, whUh wilt be very easily carried 
out, for between Ifelilngborg (Bwoden) and HelslngOr 
(Denmark) the arm of the eoa Is very narrow, not 
more than 6 klloroeten wide, due to this circumatanen 
the work necessary for the establishment of the sub¬ 
marine cables does not present any insurmounlsbio 
dlfflcultlea.—La Nature 




wxt wAta ttEOUt mw. 

To Um Bdltor of the Senumno AitBUiAn 
1 have read with ooasldsrable htUrhot the diamsBlaa 
In the cohunDS ot the Boitarmo AwcaicAfr relating to 
the hreahing of main brings In watobea. Whlla tha 
writer haa had no direct ezperienor along this Una. 
the opintoni given, while varying in detail and eai* 
bodying maay outaide laflnencee, aoem to ms to point 
to a common source, vis., the quality ot material need 
In making the springs 

Ths opinion Is constantly gaining gronnd among 
steel makers and steel usen that the alloys and metal- 


lie compounds of iron are vastly more sensitive .than 
those ot sny other metal, and that ths eompocltton and 
treatment of these luhsUncee constitute the tonadm 


tion for their snbeegueet aucceaa or fSUnre The nse 
to which the steel Is to be applied ihonld be known 
before the steel Is mMe. and Its eompcelUon se well 
as the proceas of Its manufacture should be such u to 
produco the desired results rrom practical results 
already attained, the writer is of the oplnloo that If 
these springs were made of a hlgh-claas omclhlo vana¬ 
dium steel, snd then snbjecfsd to a proper treatment, 
the trouble from breakage would be redoced to a 
minimum. 

It wonld require too innoh of your valuable spaea 
to give reasons for this opinion, bnt I bellave that a 
practical test ot the material would lead to valuable 
rcanita Blwood Harnw. 


... 

ptpmi iptag 41^ kh 4..-. 
g.atnidg pn«npt«if f-r- 

vommas Off cu- omM hk I 

win he ohkiietad an ak|f|Hdte 
rooma, to wlibA fh* mrawat bMM. KkMM 
wrttar, 'TiWiva Ikt wplU thMfc endogb to 
worst of tko axploqlona," - 

AiMlyrlfmMitH idoa mr «avlo0 ismBA lit 

aeema tp ibs wtttn it mnpt. tha tsio «r thrae haMnd 
doHnts that tha aqalp^ent of each rpoaqf sUgU oosi 
woaM aeaimn aanoD aapenst to tha nliw sVMrIf ho 
had Uwginatkm enon^ to plooa hlasaaU in lha plaet 
of tha ewnar af tha mine at Cherry fflmt «WlA thn 
owner of the (SianT mine glre^ if it weminhig ppva^ 
to iimtnntly orsate enough anidi rooms as wonM git* 
rtfuge to tho tkraa handred man btlow, and ha 
to ten that trsnUo ishhla ot wlvha and mothang 1^ 
owing to bin torealght, homanltr, and mskMf. tha^ 
rntm were aaMy oared fOr tiehnr, and wonld h* ^ 
and they oonld oommnnlcate with tbaau nnUl tha Me 
cnera could rsttaae thomt Under andh w m dt t le na 
thm would ha no need to moriMot tha Utrea ta thopa 
biive fallows who dellhenUly gnvn their lives hy 
eon ot their very eagemaes to hdp thstr ftdlows. 


jjr lAUT xAxnt mm. 

To the Bdltor ot the ScjniiTirio jLjfnBmsn'^ 

The teUowlng from an old New York Amarlcnn may 
ha of intereat, capaclally ait tbii tima at loekliig np 


thlsMa WIM Mk. 

M Francis Msrre writing In Cosmoe, gives some 
Interesting iiarllrulsm contwming the wild silk Indus¬ 
try of China A ivrtain quantity of this silk, known 
under the name “srater eel, is annually Imported inlu 
France to be worked up In the faclorlea ot l-iyons and 
Avignon, hot the greater part ot It finds Its way to 
America, where II la made Into a alult called “radjah ‘ 
Of late years, however, a conslderahlo amount has been 
employed In the manufacture of ballooos a purpose 
for which It is iMHullarly fitted by Its strength snd 
toughness 

The silk Is obtained from a very comtuon Chinese 
variety ot the oak silkworm (Antkerea ptrnvD The 
larva feeds on the leaves of the Cudrania triloba, a 
dwarf oak which grows plentifully on the hills of IIo- 
Nan, Sdchwan and Kwolrhou. A warm, moist ell 
mate prevails almost all the year round In this motih 
tatuous district. 

The cocoons ot tha oak silkworm arc treated quite 
differently from those of the dumestto allkworm which 
Is fed on mnlberry leavtsi. They are hung In long 
festoons sheltered from the sun generally In buffalo 
■beda In order that they may he kept at a constant 
warm temperature They remain thus until the Feast 
of Spring (at the end ot January or the beginning of 
kebmary), when they are removed and hung up In a 
large room, ot which all the doors and windows are 
rarefully stopped A hols Is made In the middle of 
the roof to allow the escape of the smoke from a stove 
which Is placed In the middle of Iho room The stove 
Is kept sti-sdUy burning for twenty days, at the end 
of this period the moths emerge from the oocoomi and 
pairing linmedlatily heglos, the males and temalea 
arc then separated the latter being placed In pnlm- 
bnf baakuta, where they lay lhair eggs. Thia opera 
Hon lBk<>s about five daya. Uach female Ujs on an 
B\eraKH some sixty eggs, whirh are about ten times 
tlm sixt of a mulberry silkworm s egg After anollier 
Inierval of from fifteen to twenty days, spent In the 
room which bss been closed and heated as bufors, the 
worms are hatched and are then taken In the baskets 
to the Pisces where their food grows The baskets are 
out down under (lie dwarf oaks, the Oeslble young 
twigs of which tro arranged by the natives so as to 
make it tasy for the worms to climb np to the Icavea 

The worm feeds for two months, and then begins 
(0 make Its cwoon, an operaltnn which takes a week. 
The cocoons an lollected toward the close of Hay, 
I e, from three and a half to four months attsr the 
removal from ths warm ibamber 

The silk Is wound and spun in two ways. In the 
first, whbh Is used to produce a coarao matorlal the 
thread Is spun from Iwi nty cocoons Bilk of this kind 
Is manufactured abnost entirely at Bfichwaii In the 
second the thread Is sjiun from eight rnioona sod 
silk of this kind whbh Is made for the most port at 
Kwekhou, is in greatir demand for export purposes 

A pound of cocoons produces, ns a rule, 240 grammei 
of line allk The average price varica from year to 
year In 1M7 it was 1C frnnes the kilogramme. In 
1908, 216 franca. 


Denatured alcohol costs mors than gasoline and the 
quantity of denatured alcohol ennaumed by an alcohol 
angina as ordinarily constructed and operated la In 
Bsperal relatively greater than the quanUty of gnao- 
llna consumed by a gasoline engine ot the same type 
It saems reasonable to expect a greater general Im- 
IktovanaBt la oJcohoi eaglnos tiutn in gssolina engUwg^ 


HOW Don ur wt nr ran rmt 

To the Bdltor of tha BcimTine AiscaiOAii 

lit about ninety per cent ot all pine tree# In thia 
smtlon, the fiber of the sap wood mna In a epiral 
around the tree contrary to the motion ot the hands of 
a clock, 1 e., from left to right In aocendlng the tree 
This tat t Is easily oheervaMe In trees that have died, 
and from which the bark haa fallen Cyclonea In tbs 
northern hemUpbciw revolve contrary to iloekhand 
motion Probably the eaose la (be same in both caaca, 
liquid sap moving like cyclones It would therefore bo 
Interesting to learn whether thia fact In regard to 
pines Is nnlverual throughout ths northern hemi¬ 
sphere, and In order to determine the fact ot Identity 
of causo with the cause of similar direction ot revolu¬ 
tion of cyclones It wonld merely be neceaeary to estab¬ 
lish the fact that the fiber ot plnos in the aontbem 
Iiemlsphere ascends in spirals that accord In direa- 
tIon with the motions ot clock hands. Oycloaes In the 
southern homlsphere, as Is well known, revolve In the 
oppoelto direction from that ot cydonca In tha north¬ 
ern hemisphere 

Can some of your readera Inveotlgate along tbeoa 
lines, snd report results? Does a top spinning In a 
vacuum weigh leas than when It la nd aplnnlngT In 
other worda, dooa the rotation of nn object lessen Its 
welghtT T C. 

Buroter, B C 


unevAHoiiro Hniii. 

To the Bdltor of the SciritTiKU AursiCAW 
I The recent mine horror In Cherry, 111,, being a sick 
enlng repetition of this sample of man's ctruel neglect 
or Indifference, emboldens the writer to trouble you 
with an Indicatitm, perhaps, ot his ignorance merely, 
but whkh seems to him an Idea that must have some 
value He Is not a trained mechanic but living In a 
mining district and resdlng of the many coal mine 
accidents he hss not been ahlo to forego all apecula- 
Hon on the lublecL 

It would seem that the energy ot the entire body of 
mining engineers hss been given to the problums ot 
preventing mine exploatons and other accldenta which 
damage mines and Incidentally coot miners tholr lives 
I do not recall any efforts ot theirs to devise means to 
aafegasrd the lives of the mlnen who are entrapped 
every time an accident happena. A year or two ago 
some minors were Imprisoned In a mine, and were 
saved by accidentally finding an old gas or water pipe, 
through which they communicated with their friends 
and through which their triendn lowered food and 
drink to them. This fortunate rsocne has suggested 
that for a comparatively small cost a mine room here 
and (hers (so iltnated with respect to alas and nuin- 
her and location of them aa wonld ordinarily give reN 
iige to all woikert wHo were net killed oubrlkht by 
the arcldent) couM be so equipped aa to give refuge 
to as many aa might be noceasarjr, and hnibor them 
until the mine paasatpe eonid be opened Why eouM 
not such reomi be provided with two-lneb pipes, aimb 
as the ordinary bored welt has, or the mnanor bble of 
(he diamond drill If the depth or qnaUty ot the rock 
niudo It neceeasryf Through tbsee tnbee afr could be 
forced do(ra and the foul plr forced onf, and food and 
drink passed dewn t« th« prisonen. Buph roovaesuld 
be auppHed with invtdot and airUgkt dedii «Bd 
each door could kgre a wloket tbnmdh wbldi a laiidad 
and ebUklng Itragdler eould be qaiddy adaUHed. H 
siHdi a plan would wttil, nnly the uudt 


“Id the year ISlt. while esperlraeDUng for the Idl- 
provement ot the etaam engine, my atteattoa waa 
arrested by ibe great tom (d beat under the olnnim- 
■lances In whlob etaem ta geneially prodiMed, and tka 
Idea of my present generator snatuged Keelt to my 
mind at that Umai and In Mnrah, 18IS, made 

the first experiment In R. U Cawdruy'i carriage ahtv, 
Itbace, N T 

“I used a blacksmltb's bollowa to aupply the fire 
with air, and concluded that ebout eight 

times ns much steam was gmierated aa air forosd lato 
the fire. 

“The engine (which wan Initailed In a Liverpool 
padeet) ta caUed a ‘double steam engine,' having two 
steam cylinders of thirty five inches diameter, all feat 
Btrofce, two blowing cyltndere of Just half tha capac¬ 
ity, which are worked by the engine, and the air ta 
condnoted Into a holler whose outer eyltndrtoal ease ta 
four feet In diameter and twelve fbat bkdt, the fur¬ 
nace, or inner case, ta three end e halt feat In diam¬ 
eter and nine feet high. The ftMl to Introdneed Into 
It down ths chimney, and It la so constructed that not 
one partirJe ot heat can eocapa, bnt mnat ahaolntely 
paia Into the water, together with ail tbs gaaea gen- 
emted by (wmbaatton, and become as strong an agent 
as tha steam Itself, passing throngb the iteam eylln- 
dert with it” 

Tbe Inventor, F Bannpt, of Itbnca, seems to have 
bad a great deal of trouble with tar In hta cylinder, 
aa we wonld expect, bnt claimed to have overcome thia 
dlfflculty WAim C BimtiB. 

Holbrook, Haas. 


ed os a North Pole n 
dee on the Pole One of them, by WaabUgtim Platt, 
gives a very oonplete htatory ot Polar axploratlon, 
and showa what terrible hardebipe have bemi endured 
In the post In u quest which haa no othar reward 
than that of glory Prof Heskeraeluoltt, on tha other 
band, conirlbutsa a atrlotly selenUfla artlide an a^ 
tronomlcal and geopbyaleal oondltiena at the Mprth 
Polo, Although eearo^ ten years have etapaed of 


wlrcleae talegraphy haa already bsooma on arL Soma 
recent devdopmtnta in thia art ars rertewed bp B- 
Msfrebond. W a Huff contrlbutea on esosUeat a^ 

Beard the 'PUraeval'" ta tha t 
Robert Boudek, In which, ha d ... 

a trip In the tamouB OdrgiaB^BtUttary diiMMOA “fen* 
gtaie Fewer from Solar Heat" ta the ansSeaUve tttM 
of an article which win be reed wtth mnoh iatqnet A 
bop-picktaig mooUne whlob wU bn** n ingrkad eOect 
oa the bop ladndtry ta deeerihed aiid Uluatrated,^ |fi 
vie* of the Ntun of Bailer^ eogieb. whleb has now 
been found by the te l eaeopa , abase aeeenat at Usasfisait 
oHroaomer wnn wboae name tha eoasat k aiiiofinMld 
may pfwve ot tatonet to tbe gsaenl reader, d. B. 
Ckwe oontrlbutai aueh aa artMe, The «ndld«!^ qd 
tbe artjele oa idaehlfita that make eoi' 
tke lasa SennusKaiiT, la paWsIbad. 
teRa hew oeplogy to betaf ofsattided; 
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tfsttd Um bonr It ooainJatad Um slbmiMa whldi coo- 
■UtutM part of tho bodr ud wUab •bom IImK In 
vbtta apota. Tb« orisiiial appaanure of tba Xrlotrra 
when alive la almoat tranaparent and glaaap 


Xk* tlanamrhv Ttm vt OMlh AjmHm. 

The qnebracbo in a tree ol South Amerlra (Argen 
lina Republir), where it forma entire toroata, but 
nevertbeleaa baa been, until now, almost completely 
unknown. Its uae la now beginning to apread among 
taonertaa, and for two reasons First, Its high oon- 
U>nt of tannin, whirls amounts to 18 to 20 per 100 
ponnda weight of wood and bark, seiond, the discovery 
of rbemiml methods of treating the cxtratla, which 
taLilltate the employment thereof It was a German 
tanner of Biienoa Ayrea who was the finit to And that 
(Xtracts of quebracho wood were able to tan hides, 
bnt the first sample of the wood was tarried Into Ku 
rope by way of Havre in April, 1878 by Ihiboar who 
undertook the Indiulrlal manufacture of the extract. 
The employment of the extract deveioiiod dlflltultioa 
conaoquont upon the peculiar property of the tannin 
When one extracts the lanulu from the hark, by boiling 
water, the tolutlon depoelts on cooiiog the Insoluble 
tannin, while there remain In solution soluble tannins 
and the glncoaldes. or non tannins These throo com¬ 
ponents operate during the tanning the solublo tan 
nina combining with tho fundamental substance of the 
akin, the non-tannin fermenting and giving the arlda, 
which are nvresaary for ‘'plumping the hides, and 
which facilitate the absorption of the tannin, the in 
solublo tannins finsUy penutrato unirermly inUi the 
pores and render the hide Impr^rmeablc TTie quo- 
brat ho la composed of 20 parts of solublo tannins In 
100 parts, and only 3 G of non tannins per IWi while it 
does not contain any gincnsldes, It Is therefore not 
able to furnish cnwigh acid by fernientatinn Hut if 
one adds then,to arid liquors resulting from other ex 
traits, there is produced a iirocipllatlon of Soluble tau 




_.rfiitth |M| ooBestvW « 

|Wpiy**eahla aioda or uwMtt. 


a ballQOB la a 
la Of tho rUM 2^ 
. «( (fUnatniAUoiL » la ahont MO foot long 

aH » M diamat or oa oaoh afde. at tho lovol 
tt tho axl% afo paira of amoil hortaontai whosia which 
vMO hatMn guiding otfdw rapported by t»U latUesd 
gtaol lowonL Thp fnnetlM of thaae wheelB ond oablsB 
k to eotmtoMBt Uw toras of tha wind A wheel on 
thn wlnd.wkrd aide to H 'ei n sd agalalt the Inner oable, 
M n Wheol or roller on the leeward aide to preaeed 
■gnlnat the outer cable, and thno the atreoa to equaUy 
dliMed tMtweea the windward and leeward towera. 
ted alao between the two eldea of tho balloon. 

' Uteenth tho balloon, and attnOhaa to It. are tha care, 
tedi Of whleh hccoounodatoa M peraonn The oara and 
oonneetlng paaaagsi are made of atoal. wood, and can 
vna, and prOfMod with teadowa. There to a unaU Mr- 
terd odmpartmont tor the motor and the motorman. 
Tha targtr oottpaMmoat to tomtohed with revolving 
uhatoa and folding tnhiea, for tho uao of poaaongen. 
ptte toilet rooBW are provided. The can are heated 
and llghtad by etootrloity. and are propelled by aleetrio 
tootora capable of developing a oeed of ohoot IM 
ntUeo per bonr Tho motor abaft to enteaded ootward, 
and each end carrtoo a drinag whaol which maa on a 


and tho cahlo la another driving wheel monnied on a 
movable axto. ao that It can be brought to bear on the 
cable from beneath. Thu the oable la proMwd tlghUy 
between the eoncave rfana of the two whaete, producing 
ample Mctloa for traction, and the ear to propelled 
aa on an ordtaiarr eleetna railway The propatoloa 




fa oar wteara Oaiw are two genera of moDiidM. via, 
Xylotrya and Totedo, and three of emstacaans, Tla, 
Ldmaorla. OholaTa, and Bpbwroma, that attack and 
aerloadr damage tornoturea of wood in aalt water 
Tha Xylotiya and Teredo are very almllar In atroclure 
and acdoa The farmer are by far tha more nomerona, 
and what are eommoaly called Teredo are, in the large 
malortty of casea, Xylotrya. and all reterencea to tho 
Xylotrya win bo ondentood to refer to both genera. 

When drat coming to life the Xylotrya to very minute, 
being tha thlckneas of a hair and about one-twenllHth 
ol ao Inch long. When very yonng it attache the wood 
lu oonntleM thonaandi, and Immediately begins to bore 
In atrnctnre It is comparatively almple. Its body 
conalsta mainly of a tube beginning at the posterior 
ond of the body, running to the head, and then return 
ing to the poatarlor enA At the bead end Is a ancker- 
like foot or tongue Incleoed in two aheil valvce which 
are provided with fine, hard, tooth-liks protnbeiancea 
It la with thaae valves that the boring la made. 
Tlirongh the longer end of tho tube water is taken In, 
passed throngh the body, throngb tho return tnbe, and 
to elected throngh tho shorter end with the wood boii 
Inga and tha excreta. It does not appear that the 
XylotryA gathers any anstenance from the wood, Its 
food Gonatotlng only of tho Infnaorla in the water 
Of the ornstaaean borera the LImnoria, or “wood 
louae,’* la the only one of great Importanco It la 
about the aUe of a grain of rice, and tunnels into the 
wood for both food and ahelter The little gallerica 
excavated are about one-half Inch lung and extend In 
ward radially, side by etda. In countiaes numbers, so 
tbat the wood partitions betweon them, whleh are vary 
thin, are eoon destroyed by wave action, thus exposing 
a fresh wood snrfaco to attack. 

A new method of destroylnx these borers has bemi 
found ‘Tha plies to be treated are Inclosed by a can- 
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ROW TO 

Thi nektber U tlwaya with u Upoo lU condlUoD 
dipinda our pbraical comfort, our matarial wolfaro, 
oiir food oupplr, our outdoor amuMmenta our aporta, 
and to a certain eitent the proaecutkm of our bualneaa 
interprlaca norauafl man are ao Intlmatelr ao pro* 
foundlr affacird by envlmomeiit, the otudy of cllmato 
la rcrelvlng more and more attention from progreealvo 
govcrnnii nta 

Enrb day wean Ita appropriate dreas aiimmrr or 
It Ini. r and the obaervatlon of tbla dally Individuality 
of the weather 


Sefotitilto 

Thera aaava to hO mnob ttHiMnr hMtOhod by tto 
general publio to tho ohaemttaB and roobrdiag of tho 
weather Thta aappaattloB la orroaaoas. The weather 
Itaelf la aeldoia eontplax. At a flrea hear oa any day, 
It la hot or cold, the atm ahinee or the ohy la orert 
naat, It lalna or anowa. or there la ao preelpItnUon. 
the air la calm or breeaea Mow, or there la a hurri* 
enne. The weather being redaelble to aueh atmpla 
terma, It followa that a eomprefaenalTa record of oh- 
oervatloiM need not be abotnaa to he vehMbIc. Nor 
la tbe obcervatlon of the weather by coopemtlre ob- 
ourvera of the Weather Bnrenn dllBoult to learn or to 




and a-ram Ilia. HiMHiRr laBlfcr 
hat thebe oma»r*»<lM arii > ol1p T ‘>ahl »» . ' 

It to rtqatoad of eiH«eta«to# AaaraeM^thdt 
read the thanaouateTt aaaa a day. at f P. I|. tlM 
teBperatara to read mi thartoohadtoaa eapMed to 
air Two theranpatera are a tiu ma arj to ob^ht tMf ^ 
hlgbeat and loweat temporatara, aaaaed. raqpMtlraiy, ' 
the maztoanai aad the mlatoiiua thanhoinMerar Vim 
Blntoaom iharttometer leftotwa the towoot toppoiw 
tore for tte part twenty taar bom It to Riled with 
alQ^ add 



many. Prance, Portugal and some othera, more or Icaa 
effectively, maintain alnillar Rorxlota ao that, by cx- 
chonfe of Information thi weather innditlona that ob¬ 
tain ovar Vorth AmerUa North Allanllc Ocean, and 
Wont Surepa an very thciiiiughly obaerved, and forc- 
oaata mnde with dUpateh and accuracy 

Tha art of predicting the moat probable eoudltlon 
Of the weather ter the ensuing Iweuty tour to forty 
atolht boura depende oa the obeervatlons over a con 
dderehk nrea. nad mi the experienced Judgment of 
the toragagtora tn fiedtotlng rondlttona likely to toV 
l«W thoaa at the time of taking the ubeernttona 


Uhe The great extent of the territory of whleb It to 
ncceeenry to have reporte, would render ImpoeotWe any 
large corpe of obeeirera It they all had to be pnM. 
Fortuaatety. hundteda ot people are iDtereated mwngh 
to volunteer their oerrieee to tbe govdmmeat llito 
ennbice the Weather Bureau to multiply tte ohaafrara 
at mtle moia eoot than that ot anpplylng tha Imdni- 
meate and the atntimwry, nil of which are toot to n> 
xpertonoed Tolnteera, Tho copiataltva 
I whole. aHtenfh aerviag wtthoat Hifp 
ntory compaaaatlon, d^dar mtoh Intermt aad. gala 
In their work. Thrdiiih Ito prisetpnl atattono, tl* 


Mara to : 
totom the 
to daolgnad bo ngtoter tho hW^ 
eat-tapporotaraef ttowyhataRtof Owadlyiifear hdorai It 
ly Woi wi|h: lD«ro^fr, oiidaB to a ai^Mf* 

Om tolM M^r tha to^ (PIC. n. OW BOW 

tiM balk ho ^ taatwtoi^ lih^ ,h(ht M Ite to%, 
|iarhtota',-toili, oio^ dhPAMbTail^ J 

prtooMd atoito 

gtoa wto 4ttotoahhff OoJwteato^^Bto 

<aoa«attod ' 
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411 ilM tu»r ■»«•»•»•*•■«*« »»««• whWH hw* 
ikw jMtttBf* vltUi newt Twn the noet Inter- 
Mttw nn Iheee vkM fen now etnfeyiac the eeU-dl 
feettaw tfenattOB el the hoinfea nwdiine In theee 
ir e d Mh ow nnh to eonttoufeUr making enrprtoing die- 
eemtoa febeot klmaelf 

recitaw the awat engroatong Item In their eqnlp- 
la fegage fer nae la detenninlBg the manwglnea 
igeed In Btartlng rtogplng or dlreetlng lU coarse 
after MeaMag a signal It Is a oloek which records 
thenandtha of a second and an elaetrlc current can 
Start and step U within an ImpereepUble Intern Ser 
enl empUcated lastrvmsBts can be connected with 
U In sodt a manner that upon the Instant a sound Is 
amde a light la flashed or a color a letter or a word 


to espoaed the eleetrlcal Impulse giving such a signal 
will start the reoerdlng hand 
The Bubleot with a Unger preoslng a tdegnph key 
Is taid that as soon as he hears sees or teeU the signal 
he must relaass hls linger from the key The signal 
ItaeU automatically closes the current and sterts the 
clock while the lifting of the finger from the k y 
breaks the current and stops the clock The number 
of thousandtha of a second scored 1 y the clock mean 
while measures the time required by the mind In per 
calving understanding and cdieylng the signal 
Thus this man-engine gage will measure the time 
which you require to reo<^ixe or name a let er color 
or object to read a word or sentence to add sub- 
tiact multiply or divide to remember your own 
name your address the meaning of any word In any 
language Comparative tests thus far Indicate that 


the average mind obeys a sound signal In itB thou- 
sa ndth s and a light signal In ItO thousandths of a 
seeond and that the ear tl ereforc Is quicker than the 
eye also that the eye mq Ires about the same time 
o read e word of five or elx le t re es to read a single 
Ic ter that a person re uemb rs bis own na ns more 
Q lokly than that of h s b s f 1 d—ev n tl at of hla 
a Its that he rs ol c s he con y In w Ich hie own 
I y le located n ore | ro i y ban that In which 
1 aria Is for instance A o d ng o Prof LIghtner 
W1 mer of he UnlveTsI y of P nnsy vaula men hear 
B e or fe I ilgnale morti qui k y han do women and 
Indiana tppear to be quicker In this respect han ara 
wM ca 

Of all the man-engines working levers the arm la 
the moat Industrious The quickness of Its movements 
(Coufiaued OH pop 1 0 



Teotinc the seWeMss of hmU 
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,UB pndlotlM of th» Nton o( « perW 
odio eaoMt IbtoItm m namber of 
dUBenltlM wMoh uo not mat wUlt 
In atmllu enlonlntlana conoernliic 
Um pUnota. Cometa, eapoctalljr 
tboaa oC lone period, mora In Tory 
elonaatad otltpaea, and can be ob> 
laiTod onlj when relatlvelr near 


iptUB In «7 li dvtfIM, and tMt la 
rMorded hr the CUnaM vf^ Mflotent Mali to attbla 
U. Unglar maar yaaxa aio to ahow CroatlM obaam* 
tloaa alone that tba orUt at thin eoaaat, tn Ua rlalblo 
portion, waa praadoallr Iba —— aa that of HaDv'a 



they are too taint to be detected 
We bare therefore to determine 
the form and dhnenalona of the 
orbit from an ‘obaarved are" which may be only one- 
t< nth or oDo-twentleth of the whole 
A rery email error In the obaerred poaltIona—which 
may naally occur, oapeolally for a comet which haa no 
aharply dollned nucleua—may thna lead to a much 
gi eater encertalnty In the oalrolated dlmonalona of tha 
orbit, and the reaulttne time of the next retnm. 

In much tbr aamc way a email rhanae In tha direo- 
tlon or ratu of (ho cometa motion, anch aa may be 
onuied by tho attraction of a planet near which It 
rotnea, may lead to conalderable chansea In Ita peflod, 
and In the other elementa of ita orbit. Tboaa ehancea, 
unllkfl the effect of obaer* 
vatlonal error, may be ae¬ 
on mtuly calculated, tbouib 
only by v« 


The retnm of A. IX (M waa ebaorvad In China and 
Japan. In 807 at laaat two eon^ appeared, oae of 
which waa donbtlem tha ohiact of onr atn^ The 
apparition In 8M la acaln deffnltely tdanUfled, and tha 
Chineae obaerratlona of 461 ara by thenaolTM eHi- 
oluaira aa to the comet’a Identity. 

Bran hem the end la not reached. The ratnma of 
A. D 373, 336, 318, 141, and 33. all appear to hare 
been ohaarrad and abM thoaa tn a C. It and a a 87 
A comet obaerred in China in 340 a C 
n atm aarilar retnm Beyond thla there are no aufl- 
cleatly deOolte obaerriAtona, thooth a record of a 
comet aeon In a C. 467 may perbapa refer to a attll 
earlier apparition 

Thla la an Impreaatre record, which may wall give 
rlae to refleetlon—on the Indefatigable energy of thp 
enmputen, and not leaa on the remarkabla care of 
tha andant atapgaaart and ta the icrlbea who pre- 
aerved their recorda. But from tho atandpolnt of gen- 
oral Intoreat, it la moat of all noteworthy that the 


_gro«p of aUlo ^ tm BMOdMIt. ^ 

dtmn, and twlaUfat rtetutly In wiitpr^ W 
^mdldBUtm. Abovahl&UiMtBtriUohhdt^nKf^ 
atam of tho «nt maBiiltiid»>BW tto rl|0^ oM 
the radfr boMliu IhoMi Q«3 «pl« Mw 
down, 31 Vm loiMr IhWbtnr Bropnm 4yio«» o^ 



Thlifi 

la. like I____ _ . . 

and torelega ef tha Bnll. The atafa am 

edge (d tha UUky Why, mnflt tbo Up of to harip. 
AMeharan U ou of to pea, ohd tho toU T-ohapod 
gronn-of the KpdtA of whidt tt fpmtt 4B0H* Mrit> 
hlo Meo. whBe tho B W a d m oto P to Mtidk. 14ho to 
tho OBhoal-tenreo to tho oodMoi tho oooo topto poC 


When a coinot baa been 
obeerved n( two or inoro 
returue the Influence of ob- 
aervatlonal errora la great 
ly dlmliilKlicd, and Ita 
future Imhavlnr, or Ita paat 
blatory, can be determined 
with a bigh degree of ao- 
curacy 

It la thna poaalhle to ntl 
11m the ancient ehronh lea 
of aatronomlcal evenu, 
which have been preaorvod 
In varlooa parte of Europe 
and alM In China and to 
ace ahether earlier rellce 
of the body undor Inveatl 
gallon I an bo Identified 

It la of courae Inanfll 
dent to And the mere 
atatement that a comet waa 
neen In a ccrUtn year, for 
them am many caaoa on 
record when two cometa 
wore vlalble within that 
Interval We need apw-lfle 
Informatlnn from whli h 


At U • cM ffOT T 
AlUltadaik gov P 
At Ut'oMi gov U. 


la tho heavena at a known 
date can bo Inferred If 
Ihli agreea with nur calru 
latlona. nr, at loaat dooa 
not depart from them more 
I ban la maMnahle to at 
tribute to the errora of 
naked-eye obaervaltona and 
rough dearrlpllona, tba 
Identity of tbu eoniet la 
oainrod 

Thla procedure ban boen 
adopted by Mcaara Cowell 
and L'rommeUn of the 
Orecnwich Obaervatory, 
whose work la noteworthy 
no teas for tia practioal 

Ingenuity, rn>m the standpoint of the calculator, than 
for Ita aignal aucceaa 

Working barkward from the last return In 1836, 
they found returne In 1753, 1883, 1607, 1631, 1468, and 
1878 already dt flnitely cstebllahvd by the work of 
pmeedlng natronomcra Those of the alxteenth and 
seventeenth centuries were the boaia of Halley's no^ 
able discovery of the periodicity of the comet, which 
cauaee It to bear hla name The next previous re¬ 
turn should have orcurnd on October 36lh A. D 1801, 
only four days later than the date deduced by Hind 
from the Chineae ohaerratlnna of a comet In that year 
Tho dlflemncc la quite within the errors of euch rongh 
eetlmatea of position It Is noteworthy that the Bnro- 
pi«n ohecrrallona (or nt least the existing records) 
of the same comet are much less acenmte than the 
Chineae—a curlnua reveraal of the present stale of 
Uiinga. Still working backward, tho relume of the 
comet to the years lit* 1146 1088 (a famnna comet 
which appearMI lost befom the Vorman Conqueat of 
RnglkBd) and 333 can be Identified to the chronlelee 

At theprwedtog porlhollon poiaage In 318 tbaro are 
ngoe rotehe i Hea to a eomat at eometa, Is addlUoB to 
a hrikht one wbicfa appeared aonie tpur montha earilar 
than HSHeyhi ronld have dpne hut nothing enOMeallT 
piptto tor l4«BUflegtloo, On the other bond, tha 




be aeeh only at the fad of 
the moath, toea he oeta 
aboat 6 46 P. to. far to Uh 
iouth of treat. 


001. She la at the gnpto 
elongation (spparest dla- 
tanee) from the nn os tba 
3Dd bat la then far aOuth 


soribwaid. By the eodst 
the mmtli iba mmatos to 
alght uatU toter 8PM 
and la vary bright. 

Mara la to plaoeo, aad 
oases to too roarldlan 
about 7 P H to too mid¬ 
dle of the month. He la 
mnvlag aoMwsrd anumg 
the ators, toward Sstunt. 


lost dp of tha year, pap- 
tog abont three deg r ap 
norib ef hbn. By tola 


eighth aa bright P P waa 
to Ssptempr 
JOptar la nomtog ator 
to Vttta, rlglsg aUmt 1 
A. V, to toa middle at toe 

satom to to Ptopae, 
aaortoaia, from wham hd 
OSS ta dto U ngotohad By 


comet has been s conspicuous naked-eye object at at 
least twmly four out of Its last twentyalx retnras, and 
probably at the other two, where toe recorda are In¬ 
complete. Wo have therefore very good reaaos to aa- 
tldpte a dne sight next May whea tha comet win to 
for a tew daya unusually near us. 

At tha present apparition, the twentrlUth whMh 
hae been certainly oboervp, the comet to atm too 
taint to to seea without a lame teleacop, aad Wtt| 
mnain so untn early In the aew year In apHa at Ua 
fahitneaa. Its spectrum haa been pbotogmphad at the 
T Ick OtMervatory, abowtog ao traea of bripht Itop or 
band!, but only a fhlnt conttnuons spaetnua, estoi as 
reflected ounllght would give with tha tastTniaaBt aiflr 

plOTOd 

The awtkeatog ef tba eomefa aotlvlty p It my. 
proachea the bob had approntly net yot tollto. Hi 
1 to at great toteraat 


Thera la no tfiao to tba year whan p mady of the 
hriglitest atom pa to aaea at onto p M araipt 
laoWiig fltst to toa wettward, we tod he ^ 
cosstenatfoA of too Ht«to, luot aeUlflf dd 
etonod on oor gpa. Bat alwriy rtototo 
Almost daa adptopp. pd a mHa 

atom whip to ^ IIP tdOtiP Bto iq 9 flltr..MUto 11^ 


UdhL Uiaap to I 
Nptnaa Is In Bamlnl, a 
vtalhla (with a 


g opposition, aad to 
er> mafd'Ol toa 


Tta pood to la bar tost quarter p Id-d. It, P tba 
4th. hew P BK M. to tod l|l% Bi tor 
p 3 p, M.-to the 6 to to* ttth. 

She to aaaipttoMiitto.iir^aad farOMBh^tp. 
oaTto. tohaf oiMtoPthaikBatoMpp topBto 
on toa dto. m tod Itto; ttonaB to ton UOu 

Vaaud w tta.l6to^ Vdia aa tha mL,^Wam to toe 
flat, aad HtottoflAm toa I7to. 

At toa BMatBt MW moM ftora to a fatmfaaBm 
Ptoajpa. todtoi ttosato layto(blato|y toMtoSto'' 
toadtodtorBatatotHp^atoMPlMtoatodtoC,- 
.Pitoaatto Ohitatotr totortoaftt " 

■ ; i-i - -.. .. 

the 

^'toptobtolBri 



^P||§ilTlES IN SCIENCE AND INVENTION. 


^V, ^ .llaiiiiniit «# VAtBA. tlM IMC MMvrr • frtood et Hmt LMChvdtar, tli* otto- Mm of itor and nlcht In d 

; |||d|j HATH tA«>Uk «n teMSiar oobm forth vlth bntod Ontdi OmImt. opont all kit tortnaa and ran whan tha aun la italnlnK 1 

oehibfCnwO* Mr tea«*Unc OTW vatar, arbldi Aaaplrlato AaMbroonatraetlBcaBiadaloraaabniarina nKwiuiant ia Intended aa a 

^ ao^MhMltad VttUtr M InUtMUng baoanae boat. lUnatratiou of tbto ramarkabto anbmarlno are craTad on tobleU of etone 

Ba wmttf AT oMltr- ^tctnrad herairlth to a ahoaa barawlth. Tba boat waa tS poanolao ahape and concenlnd dlnenaiooa of tt 


of day and nlcht in diltarent parta of tba < 
I tba aun ia atalnlnc on Uto atona globe, 
imant ia Intended aa a leaaon in aatronomr 


ahoan barawlth. Tba boat waa ci poapolao ahape and concenlDg dlnenelooa at the earth, eta 

waa daMgnad tn ba driven bp four men taming a fly — —. -.^«ai—_ 

wheal Tha latter operated fan like valvea wofUng in MTe have not beard the laat of the “MaurAtania'a" 
tba orlllCM nn- 




i 

L. . 


A onnm tin abb hbal mmiuB oaar. 

rai^ dinar araft oompriaad of three iloata whlob aap- 
port a blcyoto frama. Tha navigator alta on the U- 
crda oMt. opanttng the pedato In the nanal way, 
and the brtter an gaarad to a aoraw propaliar, whleh 
drlvea tba omft forward. Tha front float aervaa h a 
mddar Aa prograaa la rather alow, a amaU aail la 
provtdad, whloh la attached to the forward float of 
the craft. 

m 101 BBAo 0* Tsi tnuxA* nnumoB 

One of tba eniioua eontrlvaneea gotten np for the 
Wellman almhip expedition to the North Pole waa a 
drag that would retard backward drift when the air- 
ahlp waa enMonterlng head wlnda too otrong to par 
Bit of anchoring It conalatad of a long toatber tube. 


ated by the fly 
whoaU. The boat 
waa trimmed by 
meaito of welghta 
moved along the 
tramway ahown 
at each aide The Nodetlniflteariylattolaiaimi 

conning tower 

waa teleocoplc oo AX XAXL 

that when diving 

far below the aorfBce, where the pruMure of the water 
would be too heavy on the gloM wlndowa Ihe tower 
oonM be ooltopaed. Unfortnnately the name of thla 
early inventor haa been loaL 

OOlX-OraAATXD BZnOB rOA AWniXAHg LATRXA 

In one of the city poet oAcee In Parle there Is an 
npparatua whleh automatically regUtem letters, and 
Uanaa a receipt for tho lender of the letter The ap- 
poratua ia arranged to receive tba French nickel or 25- 
eentlme piece Advantage U taken of tho tact that it 
U slightly magnetic, for In paaalng down tha coin chute 
It ia (flillged to leap a gap and to prevented from drop¬ 
ping through by meana of a magnet A counterfeit 
of iron cannot pass tha gap because it would bo lifted 
up by tha magnet, while nan-magnetic coins would fall 


great eteaming powere aoil [h. rformaoiea Toward the 
end of the year whin the iiasiw-nger HOaeon elarkena 
down, tbi Maiirelanla will go lain dry dix’k and be 
lltted with new propellirs dtslgned at Wollaend and 
eperlally Intended In uilliw tht veseelH n<Hrve of en 
glne power which hae not yet been called into full 
play The propellerii are alnillar to thoeo which have 
recently been fliied to the Lneltanla ’ and with euch 
sood reaulU that the veaecl immediately broke the 
record Tho Mauretania however noon respomled, 
and weni one better even with her old propellera. 
With the new once when fitted It la nalumlly ex 
pected that sbo will do atlll better Indeed the build 
era and englneere of the Mauretania’ anllt Ipate mak 
log her a fO-knol ship at the loaat for her apeclal 
advantagea In dealgu and engine power will Ui brought 
out to their full eapatlty—Tho Mariner 




AM urn SAAB fOA AHflltn. 

armed with steel spurs adapted to dig Into the ice, 
aa it trailed over the aurtsce The tube also served 
ae a rMbrvolr for food It was ingenioualy flgured out 
Hint as the balloon gradually loat lie lifting power 
beenuee of the leakage of gae, the drag would ateo be¬ 
come lighter beoanee of the ooniumptlon of food, and 
thne its dragging effect would slweys be proporUonnl 
to the weight of the airship. 

AX AAUT tm ox traxAxnn boat 

Bnieaever a prominent Invention to reduced to prae- 
Uce, Qie Invantnr flnde hln claim to orlglnnttty called 
In flnaetlon by tbe work of aome ohaeurt Inventor Itv 
tng geoeratknu be^M. It doee really aaem oa if Ihera 
own nothing new under the an. Jn tha oorly port of 


The oppontm • 


OOtX-OOXTXOUIB ArXAXATUa roh uoibtzbixo uttxbs. 


tbrougb The letter elot doee not open until after the 
cola to placed in the machine, end the receipt it not 
totued until after the letter to placed In the machine 


Tbe I 


■TBAT XBUIKT FOX nXUlXX 

1 freqmntly find it Bcc’esanry to 
heir fellow flrcnien to protect them 


. in tbe form of a ticket to dated and intenee heat of the coullagratlon wblih thiy 



Btamped by turning the orank at tbe aide of tbe ap- Ing Uorrowlm 
poratoa. Tbe whole operaticai to performed In leee than vised a helmet 

five aeconda, and to calcnlated to do away with the connected to a 

Umg line of wafting m^Hcanta at the usual regtoterlng from the nosxi 
wlndowa. The opparatua can atoo ba placed In banks tore rascade ar 

or storea. where there to no danger of Its being hIoIpd him to atiaLk 

thua relieving the preeeure at ibu unendurable un 
— - regular peat uflka 


ormed with a epray 
nail hcee lino Tho 
In all direct lone r 
ind the body of tbo f 


TAX OaXAT ITOXk SLOBS AT 
■VAfASA. 

A peculiar monument le 
■at up at Bwanage Doreet 
Opunty, Rngland It conatota 
of n globe lO feet In diameter 
and welghtag 40 tona. On It 
tbe oontinenta and oceana 
art shown, tbe former In 
Mgbt relief Carved In the 
giobe nre tbe roeiidiana, pa^ 
nlleta of latitude, ecllptlo, and 
troptce. Tba axis of the idoba 
to Inclined to correepoad with 
tbo iDcllnatton of the Mrth'a 
nxto with reapect to tbe ecltp- 
tio, but unfortnnately the In¬ 
clination to not in tbe right 
dlnwtlon Were the axla of 
tbe globe pereliel wftb tbo 
. gate of the earth, obswvera 
>‘wobU ba Bhie to let a correct 


minAr ndTions AT A (riAT BAuar. 
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■T K^THimna tocin mith. 

Fmab Rlr at nlsht and plentj of It la Uit eiy tliat 
iM Eoluc up among thoae who an dotamlnod to aob- 
■liiii thn ‘Hlreat White PlagiM,” and with tlnao peraona 
U haa become more than a tad, a naMaaltj Thoae 
eho ha\e n-aolvod to abataln from ktaalng eron their 
III areHl and boat, are now either aeeklng aomo praclt- 
(b 1 method of alonplng out of doora, or planning aomo 
ill vtii whernby a good anpply of treah air may be ob- 
talmd In warm bedrooma Many peraona are build¬ 
ing erreened porrh bedrooma }aat outelde of the aleep- 
ing rooma, where they ran aleep In the patent aloop- 
Ing baga that leave only the hnad ezpoaed and that 
nime with pm Vela for holding the handa Thoae per- 
Bona dreaa and undreaa Indoors, and lump Into their 
Iwenty-dollar sleeping bag after adjuatlng a warm 
hood and muffler But though the muffler can he 
drawn over the head ao that only the eyes are ex 
poacd, and though It la made of heavy wool and ela»- 
tie there la In this outdoor sleeping bag danger of 
ratohlng cold between the warm room and the outside 
bed 

Bo these froeh-air enthualaata are casting about for 
aome method that ahall keep the body warm, the head 
Hpeaed to thif fresh air, and the bed adjusted In aneh 
a why that undressing and passing to the bed can be 
oondpoted In a warm room To IIII this need several 
devloea have been Invented, but they all tall under 
two bsada—one where lbs person sleeps with his head 
Out of the window, and the other where the bed la 
rolled to the open window, and a tent employed to 
drop over the eleeper's bed, 

llie coat of (he ordinary window bed Is moderate 
Tt can easily be made by any earpenter, as It Is ton- 
stmeled of an ordinary hospital bed with the legs ad 
Juated'^ghteen Inebea from the end These are Just 
Inni^ ooejgh to raise the bed so it nan go over the sill 
The head ht the bed at night is thrust through the 
window, tlia sleeper creeps Inlo the bed wrlth bis 
head tmtalde the window and drawm an awning down 
over hla head, whleh protects him from Inclement 
weather and at the same Ilihe does not exrlnde the 
air A wide strip of felt Is fastened to the lower sash 
of the window to keep the air out of the room In 
this way the sleeper has his head outdoors and bis 
body under the bed clothes In a warm, heated room 
There are however two objections to this bod though 
U Is so simple tt can he made at home These are 
that In cases where It protrudes through a window 
above the first floor, there Is often the uni omtortable 
sensation that one may fall, and the other Is that the 
bed iboira from the outside of the dwelling 

For these reasons many persons are using the new 
frssh-air tents which are fastened Inside the window 
While eevnral Tarletlae are made, they all Involve slral 
lar principles of construction, and they have the merit 
Of not being consplcuona. In ualng the window tent, 
the side of the bod near the top Is placed next to the 
open window The tent, which la made of heavy can 
vaa-or awning cloth, comes down from the Inside of the 
window over the side of the bod and over the pillow 
It marhes to the middio sash and can be adjustod by 
tightening a screw, and Is raiiable of being moved from 
one window to another With the bead once under the 
tent, one can actually broatlie the fresh air from the 
window, while the rest of the body Is In the bed cot 
ered by the bed clflhes and In a warm room 

These tents have become popular for they are large 
enough ao that the face can be close to the window or 
on the pillow and three feet back. A little celluloid 
window In the side of I he tent next to the room 
allows the user to look nnt and to convene with those 
(Coatlnueit on pope ^^S ) 


11 awim ann M* m nqm 

Otonoee Rill. ekpMvw sipwt for the covinuaMt. 
has Jost anaounesd the lumOon of a aafsty dotloo 
whldi. had It been la boo a fow weeha ag^ aalgite 
have aaved hundreds of Utso at the mine of the ft, 
Fanl Coal Company at COMRy', lU. The dovlos U a 
aimple appUanee, wrUdi g ea efates anflkteat oxygen to 
snMaln life for a half hour or ao nnder any eoldb 
tlona of otmosphero. Bad tbo mlnois who dM b tho 
rncent disaster been supplied with this apparatna, tho 
denaeot of amoko or an 


% tmoffpbarlo 
tlrely derold 


oonditlen sn- 
et oxygen 

would not 


have killed 

them They 


would have 

tieen enabled 


to romaln 

alive tmui 


the anpply of 

oxyaen was 


exhansted. 

The newly 


Invented oxy 

gen generator 


g n arantees 

a lease of 


Ufa tor a 

time ranging 


from a half 



an hour 

white a man 


la fighting hte 

way to the 


opaa air or 

awaiting the 


oomlngot 

reacuern. The 


1 n rantlon 

waa made by 


Mr Hall 

while In the 


govonunent 

service. 


Tha man 

ner In which 


tha InvMitor 

bit upon the 


Ids* of anp- 

plying oxy 


gon to the en- 

tombed miner 


waa casual In 

the extreme 


Mr HSU waa 

lighting the 


lamp of an 


whan the 

thought 00- 


eurrad to 

him of gen- 

ozygffff oOTliT, 

Mating oxy 

gen aa the 

gaaea of the 

lamp were gene 

rated, and snpplylng that oxygen to 


mlnen to breathe when the air of tho mine had ho- 
como BO contaminated with poisonous gaseo and smoke 
as to spell Immedlste death. Accordingly he made a 
device which consists of a water chamber, and below 
It a compartment filled with sodium peroxide In an 
emergent y, a stopcock Is touched, and the water comes 
In contact with the chemical The oxygen Is gener¬ 
ated This is passed through the water, which ooola 
11. Then It pasa e i to tho mouth and nose by means 
of a mask, such as is fitted to the face when gta Is 
ordinarily administered by a dentist. Thus may oxy¬ 
gen be luppllod that will keep a man going for half 
an hour while he fights hla way out of a mine filled 
with gas or smoke 

Mr Hill as a representative of the government 
studied many of the great dtsastern In mines that 
have occnrrnd In recent years At Mononga, where 
more than three hundred men lost their lives In De¬ 
cember, 1907, he found that the vast majority of the 
men had died by slow auSocatlon long after tbo ex¬ 
plosion. Many of these had crawled for great die- 
stances on their hands and knees, for the miner knows 
that the best air is near the ground. Their trousers 
were worn through at the knees, and their blood 
marked their traUa. Their fingera were worn through 
to the bone from crawling. 

Of all men who die in mines, ninety per cent meet 
death through suffocation There are In the tTnlted 
Blales 700 000 men who work In coal mines. Many of 
three are dally aubjeetod to the danger of suffooatlon 
Every year 4,000 of them go to their deaths In this 
way The ordinary safety devices are axpcoslTa. The 


mft tsuKM thui 

•daft aM t«a agpiab. 

tim wfT ds^ egg te alippad bto tbi dou fWH 

and kagt with tka eoat and tanft taakat, alwnya 

ur Uafl M la tAaige of tka siploalvaa gtadoa Ja 
FttttbBin, fseasUy denorlbed la fka Bwaanfiu Aiemw- 
can BomjosnR That statka, ft wfll be isweahorad. 
has a lam ehamber In wbtoh aU wnti of poboacm 
gasM tnay be oonflaed and Into wUpk usn ai« asat 
to demonstrate yariout appUaaoaa. Tarlona klada of 
oxygen habaete wktek will top a man goUg for tvte 
boon wers triad ont bars. 

In this demoutratlon ebambsr Mr HaD bnrasd aa- 
eelslor In tho chamber nntd tbs smoko wta go thlA 
that the aye oould not set four InOhss throngh It 
ThHi he denned bit esygeiH>roduelog devloa and went 
In He remained here quite eomloriably tor iftaw 
minutes. Then the smoke pained bis eyes and drove 
him out The device continued to generate cxygmi, 
and other men entered the ehamber with entire eafsfty 
for more than tanlf an hour 

A new Onwnwtle CIrale. 

The priaelpal pnrpose of a obromatio eircde Is to 
abow the tme eomidtiiMotery oolor oomepemdliig to 
eny given tint Boeenstlebl to attempted to eorrect 
the old error of regarding red and grew, yeUew and 
t lolet blue and orange, as pairs Of eomplonantaiT oot 
ora. These fabn notloni were istroduoad by Robert 
Bering Darwin at the oloae of tka eighteaatb oantury, 
They have been peipetnnted by the etaromntle olrele 
uaed In the Gobelins tepsartry mnnnteolory and popu¬ 
larised by a llthographlo copy of that elrclt, mado la 
1891, which Is the only dooummit at the dtspoma of 
French nrtlst«rtlBana. 

Reaenatlehl’s experimente show First, that the tme 
complamenteriaa of red end orange are not green end 
blue, but two ttnte near together In the gteenpblue re¬ 
gion, aecond, that the complementary of yeDow Is not 
violet, but Une, third, that violet ti the tne oompla- 
mentary of green. The differences between the true 
romplementeries and the felae complementerles of 
Darwin ere enfllclently great to warrant the eonstruo- 
tlon of a new Ohivmntlo rirole. RoaenstleU'e elrele 
comprlare twenty tour eolon, which form twelve ex- 
eotly complementary pnlra. A neutral gray la pro¬ 
duced by the rotation of a diak. halt of which la cov¬ 
ered with each color of any pair of oomplementarlea, 
and all the grnya thna obtained ate very nearly Menfl- 
cal This condition, very dlfflcun to reallaa fat prao- 
tlee. Implies net only equal latansltleB of tbo two ool- 
on of a pair, but aenslbly equal intaasUlea of an the 
celora The reanlt la In aecordanoe with the Tonng- 
Hefanbolta theory of the three fundamentnl oolor ftnm 
tlona. 

The find Utunlnona ooal mined la the Ubited 
Btateo, atetea the United Otatea Geological Burvuy, waa 
taken from wbat la nanally termed the Richmond 
Bailn, a amnll area in the sontbeastem portion of 
Virginia, near the city of Rlohmond. nils basin Is 
■Itunted on tbo eaatom margtn of the Itadmoat 
Platean, IS miles above Ude water, <» Jamas River 
It lies In OooobUnd, Henrico, Powhatan, and Obsater- 
lleld countlea. The coal beds are mnoh distorted, and 
tbo ooal la of ratbsr low grade, when oompared with 
that from otber diatricte with which tt haa to eomo 
Into competition Tho oceurranoe of ooal waa known 
in the Richmond Baafai as early aa 1700, and la 1789 
shlpmente were made to soma of tha Northna States. 
In IMS the production amounted to 4B41B groan tevt 
At present what titUs ooal la prodoesd In this Said is 
for local oonaumpUoB only. 
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ta mSt lat tlMt In «Iei» Wm« ImMi tW 
«M«M iMia Air Uw MtnpifUM. 
nwoiM whnt ■bnllu parpoM la a “ 

tioldlni the arm. pahttarfeA S mu 
> MMU4 When anr aoUeo ot Oia mind adaMa tta 


~‘iV,Th'ii.Vn'*»S^bL'^l5i“ « »• ■“PPly «* ^ hrm ta tawMaa t.r 

■rir^wry i« ri w rtf ■■■*»» ilocrenae—tt the Tltal AaM la attnutad 




toward or r^aiM hr tU taa^-a 
**®"" marking polM natIncBPoa tlw paper or! 

- I ■ I ■ 111 !'■ the moTlatf epUadar almra deaerlM Hi 

euaiNEea opportunities “>■ >»»«•«■ With thla haa haes 

“*Sw oor atatea of mind naooueloiialr 

. r alter, also oor powara o|. performing 

PATENTS POR SALE. mnaonlar work, are nleely damimatrated 

#H 3 - 3 sa?a.?®scs r 

A rllL*h2Si*th^oream Bad'haad*OTt. 
FOB BAUI riMiiv. iMPr. A n law nwd Mh» atretched, palm upward, upon a table, and 
the anger Uhameaaed to a oord hanging 
* pulley and snapendlng a weight. 
fJSSS^^ISb£S?ie?SS3&'^^ Aa the flnaer la bent and atralghtoned It 

ralaoa and lowers the weight and at the 
eSnS^lmSlISi aamo time a recording point worked by 

E'aaStSSSjaijxKA?'^ the cord keeps score upon a reTolylng 
■••■In Me. MM p<w lutiMMUM iwraiH cylinder It haa been discovered that It 
the subject concentralee hla mind upon 
norm WM to MeBnftMiate i i w m aae^ra* the effort o( thna contracting hla linger 
frequently and each Ume ralies the 
e»ofni,»utooe,c.u weight with hla utmost force, hta finger 

make thla effort regardleea of the reanlta 
FOR SALE. —without worrying about them—eooner 

ran NAMBoaN i wrana dmetu aiM or later the atrength of the finger will be- 

l^S»^«roftJaL5Sfa ngfV Srt*^gin to return and will more tbe weight 
‘ ^**** y’ _ * * rwti—^ almoat aa much aa before Tbna he will 

iiafTyl continue with alternate period! of fatigue 
m. n*-. n i« “•* complete reoorory—a pha 

kwMeJmufiuajpiH^iAk^^woluMKaMn nomenoo akin to that of tha athleta'a 
feK.‘/‘Semnwirhi!t«£JiwSSeifK. “aecond wind'' The experiment plainly 


■**” I “aecond wind " The experiment plainly 
.laaeley Je. SM w« M j^ , *?-'Sg. " ii*-?****®** demonatratca how fear of the reaulu of 
3uumife9teaMhM effort win wear upon the muaclea with 

Ha*’awft:!5‘ ^ which the effort U made. 

SESt SUSSIUMnNib Koi. cbWok ui Among the most Important of the gagee 

leaplry .iifc _ tMS-v raatwi. adSnee oi nibMt »|jich moeaure a man-englne'a compara- 
nua # 4?- 1. -—• f-41. T nr r- rni-* on tSp* powers Of aelf-dtrectlon are thoea 
& wWoh record the acutoneee of the aenaee 
Switeu mSSS W —of thoee telegraph lyaUma over which 

jaKi'i-"fi’,TO^o5rssais. bay • miMiia oro dispatched, from the various objects 
— to oonsalouaneeB, the subtle meeeagea 

TYPEWRITERS. upon which our total ImpreMlons of por^ 

smab auamron wm-ow laemia* twiy i» solved objects are based—the raw nu' 

_ __ agM. Wutwi, MUinsMi ns lU Aenteneas of hearing U tested by a de- 

’'**0 *“ whlob balta of cork teO a oortain 

■ . - dUtonoe upon a pUte of gmaa, the ear 

MISCELLANEOUS being distant so many Inches. At the 

« nKiKT KSAT MASMwrmM _A1>Q Rbwv outset of thla W the height from which 
*S!t u vuTthe balU tall la so slight that the ear 

lH.e mSI?< i;jSS^VSr!Sib“ 

The acutoneas of each ear U measured 
TT,™ ^ ^ upon a scale in unlu of th. length of 

laanuiutarm RiU Dnriiw eaiiwBSAn.'' drop at which iwrceptlon of the sound 

commences. Then there la aj 
Si.A'jr K.vy!». -SS moMurlng ^ Mr's Mtlm^ of dl- 

v»iiu«i..cni'<'..w>n«»ro'«j "iw*. uwrrr OHIO. rectlon A graduted hertsmitBl circle 
I Np-..My?““ •«"«. of ibo Hurrounds tbe heed and after the aubjact 

" _ haa been bUndfolded a aennd la made 

LISTS OF MANUFACTURERS -Uh a telefrapMc soi^or moved to tlM 
different defreot marked In the circle, 
gi^y^ The Hubieot'B estimatw of tlM dlrtfotloa 
whence the eound iMueo are comsMured 

IJAt VitiRsrtnimil fc x TT«. Miw \.rt. j ^ *CtU*l dlreOttOB. 

AonteocM of Molof to meaanred bf d^ 
i^4Wt or^B nimij|j.^rt».woiti^^nOT MroB loo numerooi for deecrlptlon One 
liSiTT, N ^Inlereetfaia expoM a long 

“In-lr, nf.^ tU Idnn o.Jk. 

I^iwCPSftbi *" '"s's*™** movable white stripe. Two are placed a 

iMuirr Me. MSi. wntei lu bar uoisunMw distance Opart and tha thlH, mov 

Hrnarae«*i»nMTii« Ing automatically, Is slopped by the tnb- 

iJ!S the point which he eotlomtoa to b. 

MuranoCKHdeuad. exacUy between tbo Others. A conoaaled 

•ran. When bU aonteaaaa of ' 


.jsa^^fiwT3?ssMsr!ffi 


LAl&nuoWH whtfNi oqr \MaunObptaoMR] • 
flUtiadMir tkiitiHiIndM* frvei^in 

raaalrr N*. -Wooteft tb« odCrMH of 

ilfStiM) NMrie I'nrttjhiu i o 
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Un. oaiB, 400 ntUloa dotian. peutow, UI ttUnon 
dollars, and tobacco, nearly 100 million doUata. 

In eonrliulon. It attonld be notod that tbe Inmiaae 
r.f 1889 000,000 In the value of farm prodn4.'U this year 
ever 1908 1« aufflclent to buy a new equipment of farm 
niarlilnery for over etc million tariue and tbat the 
value of the cereal eroiia of the farmer would pay for 
all the machinery, tools, and Implemenia of tbe entire 
mamifat-turlaR Industry finally the Secretary tells 
UB that the value of all eroiM of $5,700 000 000 would 
make a half payment on the value of all steam rail 
rouds an ordina to the valuatlona of 1904 

The jierllnence of (heae atatlHlIni to an issue do. 
voted tu the Middle West will he appreciated when It 
Is burite lu mind that Iho Middle or fenlral West con 
tulna more than (ine-half of thi wealth liitesled In Im 
prutid farms In Ihe Lnited Staliw lhal It has more 
than onn-halt of the Ihe stoek and neat mttle that 
It produeos nearly <i0 |)cr cent of tho food products 
Olid more than oiic^-halt of the cereals that are grown 
In the entire lotinlTy 

lEA ITBEieTB Of ?S»CIPAL lAVAL POWIti. 

Toaard the c liaie of each year our Navy lie parlment 
11 rough its OIBre of Naval Intelllgenre Issuna a com 
liaraitve lablci showing tho warship tonnage of the 
l.rlntlpal naval iioairs It Is Istsed on Ihe number 
and dlsplannnenl of warships biilU and building of 
' 000 or more tuns and of torpedo craft of more than 
0 tons The staleiiieni for the present year, whkb 
hlniws the relative standing of the navlea on Movemher 
Ist posscssew BiHslal Interest because It glvsa an an 
lliorllathe statement as to Ihe prcwenl alrength of the 
navies In ships of the "Dreadnought ly|N*--a subject 
icgarding whteh tho public lean been treated during the 
past few montba to overmuch lltnniture of a sensa 
tional and misleading charaeter 

Of baltlesblps of (be Dreadnought type, Oremt 
Tlrltaln has adoat and ruinpleted four llermany two, 
nnd the Pnlled 8iati<« tuo Franee Jaitan, Ruasla, 
Italy snd Austria hats not as yet eoniploted a ship of 
(lie Dreadnought ty|ie Of Dreadnoughts under 
(unstrueilon Oreat llrltaln poiseaaea se<y«n, Qcrmany 
si* the lnited Stales four, Ja|>an two, Russia four, 
nnd Italy one Franee and Austria have no Dread 
iiougbis under constraetlon In this eonneictlon it 
should bo mentioned that our Navy Deivartment does 
not eunstder that a lialllesihtp Is emIltleMi to be reK-k 
oned OH of (he "Dreadnought lyiM unless her main 
battery eonsUts entirely nf giina II Inehns or more In 
caliber This eliminates Ihe six French ballleshlita of 
thi Dantou type carrying four 12s and twelve IM s 
tend Ihe (lirese Austrian battleships of the Ferdinand 
i)|Hv tarrying four 12a and eight 94s 

Of armored cruisers of the Invincible type, Ore at 
l.rliain iiosaesses three and has two under constmi 
(Icm, Oermany boa none completed and Ihrev under 
((lunlriirtioo and Jaimn has one completed and onn 
building Adding logtihor the totals for ships armed 
entirely with big guns both Dreadnoughts and In 
vintiblis we and that Oreat Britain lias aeven eom 
pitted of l^lAireO Ions displace nielli and nine iindi r 
eunslruelion of 191 uno tems Germany has two inm 
pleled nf 16 001) Ions and nine under innstrurtlen of 
1S3 000 tons tbe lnited Slsli'a has two lompliled of 
1.,Q0n Inns and four under ronalrui Don of 83 460 Iona, 
lapan has built ono of 14 600 Ions and is building 
Ihreo of G6 200 tons total displaeenient, Russia has 
iione e ompli ted and Is building tour of 92,000 tons 
total dlsplarement, Italy has none eoniplelcd, and onn 
of 16 800 tons nnder lonstrnrtlon Franee and Austria 
boie nothing either afloat or on the storks of the all 
big gun type 

Of liattleahips of the firat (lass other than 'Dread 
noughts (In which enumeration the Navy Department 
Includes all ba(tleshl|ui of about 10,000 tons dlspUeei- 
iiienl or over that aree less than twenty years old un- 
|i ss the y have been rec onstnirted and re-armed slnee 
lOlKll Oreat Britain irassesses fortynine of 714,750 
tems dlsplaecmeol, Oermany twenty four of 282 424 
tons the lnited States twenty live of 334,148 tons, 
France, seventeen of 315 270 tems, Japan, twelve of 
171 698 tons. Rossis flve of 188,000 tons, Italy ten 
of 122 600 tons and Austria, three of 21 800 ions 
Great Britain Oormnny, the ITnHed Slates and luly 
are building no baltleshlps of ihia cliss, but Franee 
has six, Ja|)an one Rnsala four, and Austria three 
under ranstnirllon 

Of armored rrulsers other than tbs "Invinelblo” 
I) pev Great UrlUbi possesses thirty Hvs of 418,800 
tons dtsplaveroenl, Oermany, nine of 88,893 tons, the 
T'niled States, twelve of 157 44''. tons France, twsnty 
ono of 192 982 tons, Japan, eleven of 180,900 tona, 
Russia seven of 70 200 tons, Italy eight of 59000 
tons, and Auatrla. three of 18 800 tons 

In tbe elass of toneedevboal dMtroyera, Qrsal Brit 
aln leads with 148, followed by Russia with 97, OeN 
many wRh 79, Japan with 58 France with 50 tbe 
I nited Stales with 17 Italy with 17 and Austria with 
6 Orent BrIUtn has 20 torpedo boat destroyers under 
eonstrurtlon, the United Btatos 19, Gdnnany 18. Fium 
18 Japan S and Austria 6 


noted that fhs only obaass In raf 
second list is that Oertaany wOIj 
lion at present held by ths UntU 



Oreat Britain 

United States > fM.«$7 

Oermany OWIM 

Franco 64il«9 28MM 

Japan 39MM M9,90« 

RuMla 259J|tt 418,159 

Italy 216,088 8STJU 

Austria 114,887 197487 

Referring to tbe statlsllew of total eHoptaosnsogt, sar* 
llrularly of battleshliis of the pn!-“Drcadnoi|thr type, 
vie wish to draw attention to the fact tbat allhmgih 
Germany posaesaea only one battleship leas th^ tho 
United Slates, the average dlaplaceinent of tho OsT- 
luan shipa Is very much smaller, being about'tljJTO 
tons as against 13,370 for the United States hldlll*- 
shlps Fiirthermoro, our strength In IbU claaa at rm- 
SI I U Incomparably strongur, since every one ol thaos 
twenty Hvfl ships carries a main battery of four gnaa 
of 12 or 13 Inch caliber whereas thn of tbe Oonaaa 
battleshljis carry nothing heavier than a 9 4 iMh gna. 
a weapon which at the great ranges of 7,009 48 9,000 
<ardt at which modern batUei will be taught KONdd he 
altogether Ineffective against battleship arteor Bsaoo, 
as late as n year ago when Germany had 80 “Onod- 
iiunghlB*’ afloat, she aclnally poooeaaed oaly floarltOB 
batllnsbliis capable of flghtihg effectivoly at asadsra 
langoa, as against twenty live flying the OUltsI Wfatm 
flag, and forty nine under that of Oreat Britata, 

It Is here that the careful observer of agsai fl8hlilop- 
ment must look for an explanation of tta MdMsh 
liaatn with which Oermany la buUdla# a 'iodt at 
‘ Dreadnoughts The short-slghtod polfeF ’whleh^lod 
to tbe mounting of tbe 9 4 Inch gun og Iho grttelpal 
arm In her first two squadrons of hdlHQIitgt) left 
btr navy In a very serloiw condition vfkghi’VM oW- 
luto superiority of the 12 Inch gun was ^HUthgt^Kted 
In the battle of tbe Sea of Japan Her p f siii ll MlMsh 
evivendltuTe on battleshl)m must be regardoi ni^Of In 
the light of an effort to retrieve a dlsogtyoug ortor 
than as a distinct challenge to Ihe aupramaey tff'Ahe 


as baa eo often been done of late, that the conatrue- 
lion of the flrnl ' Dreadnought robbed all existing bat¬ 
tleships of their right to bo named as such We con 
ltdenlly predict that ihe battlrahlpa of the older dais 
will play an unexivecledly Important role In the nsxt 
great war and when two tbeorellrally unilnknhis 
fleets of ’ Dreadnoughts have hammered each other 
Into a state of comparative exhaustion, it will be tbs 
iialloD that can send In tho most nuuvsroos second Uas 
nf older ships armed with a mixed battery of 12 a and 
smaller rapid Are pieces, tbat will win the day 


THE MteOMD RUBIUllATIOg OOXeUIf. 

The Second International Congresa of RefrlgeraHan 
will convene In Vienna Austria, from September 29th 
to October 3d 1910 If anything like the Inlerest 
dlsplaycHl at the flrat congress la experienced the lnss^ 
Ing will be a tremendous success. 

At the. first International congress which was held 
In Baris France October 1908 out of a total membei^ 
sblp nf more than 8,000 about 2 000 were In actual 
attendance from all itarts of the world About thirty 
delegates went from America (out of a membership 
of 401) representing Ibe principal cold-storage honsea, 
manutsrturers of Ice-making machines, and other 
allied Induatiies The first congress wag a oompists 
Bucosas, snd has been the means of arousing the high¬ 
est interest In the work of refrigeration Since It was 
held, national asaoclatlons of refrigeration have twsn 
formed In many dttterant conntrlei, Inrlndlna the 
United SUtes, Oreat Britain, Oermany, Austria. 
France, etc where the prerarmton of parlahahle 
products la btina investigated and studied with freat 
tare There Is every reason to expect aubstanttal re- 
•Oita of a praotlcsl character Tlie second onn grass, to 
be heM la Vienna In UlO, la being ornniaed veir 
systematically, havlaa tbe advantage of the experi¬ 
ence of ths first congress, and It la Safo to say that Om 
second congress will make still more valnable aldt- 
tiODs to oqr knowledge on tho anbjeet involved. 

Theee mAticrs are of the gteateel Importanoa 18 * 
large and growing Indnstry, particularly In the l^a^ 
States involving ns they do the enconia g e m g ^ 4t 
growarn and producera of perlahnLle prodnets. 

Acoordlng to tbe Oeolofi^ Survot, the 
Btatea leads all other couatrlag In tbe odaaotn0 4l 
raw asbeetoe into manntnctnrnd prodnota, altM^jh 
nnch leas thaui per cent of Uu amtarlri liied Isgtfhsd 
In this conntry 
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Tte MV itauian “Olympic" tnd "nuinlc'' 'will be 
•quipped with glMe loreeii* on the promenade decki, 
M that an nnobatmeted view lOMrard can bo obtained 
by tb« piwngara In an weathera. FaeMngen Buffer 
much dlacomtort by the heayy canraa lereena wblch 
are Btrung Into place when rmln or Bpray drives on 
board The new glass screens will not Interfere with 
the view of the boisterous sea, and will also do away 
with tbe rtttffy feeling engendered by the canvas. The 
“Rotterdam" la thus equipped, and the novelty has 
met with much favor The windows are of heavy 
plate gleas, carefully balanced, and slide up or doom 
At the steel fltUngs which complete tbe seaward side, 

VAe Ver Department of thn United Btates has been 
•tMBgly fortifying the islands at the mouth of Hanila 
MV On El B^e Island a (lied ballloahip of con- 
ente having two steel turrets has boon orected, (n each 
af which turrets are mounted two 14 Inch guns which 
cam be trained In any direction by the gun crew Inside 
Tim guns sre operated by the general llre-control sta 
tlsa on Oorregldor Island, where the principal fortlfl 
esCions of the month of the bay are located These 
hfUdeatlons sre praotlosUy complete, and include all 
Udooh,. one 10-lnch, four <-lnch and four 3 inch guns. 
Ham sre also twelve ll-lnch mortars and aufflclcnt 
eqatpmsnt for mining tho two channels to Manila Bay 
the artiflclal ship referred to will be about 100 foet 
wMa and l,2<>0 feet long 

Om hundred and dftp locomotives of the tiehigh 
VWey Railroad are being equipped with a new fuel 
shTliiir device On all locomollvea the al^brako pamiis 
are operated by steam, and it has been the pnullen 
tU oondnet the eihanat iteam from Ihe pnmpa to the 
araohtboi to whli h tbe stack Is attached and then to 
release It, causing a draft Conilderable work Is done 
by the brake pumps when the locomotive Is at a etand 
atm, thns cBuelng a nnedloaa loea of fuel By the new 
arrangement, the eshaust steam la carried outside In¬ 
stead of Inside the smokestack. Tests made by tbe 
above-named railroad show that the company Is uv 
Ing about 1 000 pounds of cnal per locomotive on the 
descent of the grsde from Olon Bummlt to Penn Haven 
Junction Penn , a distance of twenty-els miles. 


BesTy eaploslons In the sewers of a portion of New 
York city containing many garogfii, atates a contero 
porary, again draw attention to the danger of allow 
Ing petrol to enter sowen Borne at these esplastons 
were so violent as to resemble the explosion of a small 
boiler Manhole coven were blosm into the air, win 
dows In the neighborhood were shattered, and a nnm 
her of persons Injured. Tbe sewers of the city dis¬ 
charge Into tide water, and at high tide the sewage In 
them backs up In some cases. It Is probable that 
petrol floated on the surface of the sewage when tho 
latter wae backed np by high tide, and Ite vapor was 
Ignited by a spark that might have been duo to several 
causes. While such oiploelons will not fallow every 
discharge of petrol Into sewers, their occasional oectir- 
rettce and tbe possibility of much serious Injury from 
them, states our contemporary, are a juitlflcatlon for 
rigid rulM eOrlently enforced to prevent the practice 
A aev dmriem for the preventloB of train eollislotte 
was recoitly tasted on the Erie traoks between New 
ark and Nntley, N J The device le aa electric one, 
and la IntsadeA to obvlau hsa^.-aa edillslons. When 
the flwtnpproacbing trains eqnfppsd with the new de- 
Tloe get within half ^ mile of each other, the air 
brOitB are set automoUeally, tint with tho osual and 
deanaas In an smeigeney, but with a gradoally Increas¬ 
ing feree, tho soffla aa a aURful engtnssr would am- 
plOP In hrtngtnR hti tm>A • bait at a station The 


Mgtte tn^wntsd kff a thlrg ^tba ttoe tfom the 
loasagrtfw taealvtag power 

EMongi tt ei^Mbott of the amergaaey 

i««hsaitraW<<^Ar^t4ilstmong^ n^prtnefplelaslmt- 
^ to thM og IhS hhMfeklgaB) mvlia. tho track being 
-,Av|4M fnio iguw. tba htahsa «an he gMpMed abarply 
nr their ppeiJHUaA nUfC W graftameg, tm that trains 
MW hs iteklg hfttgAt ^ g sthnEstOL 


Sdeotttic Americafi 

ELECTRICAL. 

Seolslesl exhibitions seem to be growing In tkror 
with maautMtnrera, and also receive hearty support 
from the gsMral public. Only the other day Boaton 
bod Its flrat eleotrical ebow, and now wu loarn that 
Ban Francisco Is to have one from January 29lh to 
February 6th, and Phlladolphia during the week be¬ 
ginning February I4th, 1910 

A gm In Oermony that Is building a storage bat 
tery locomotive luu adopted the Hdlson storage bat 
tery because of its efficiency and lightness. A nmsil 
locomotive about 26 feet in length has been built It 
U eqnlppod srlth two series motors of 36 horse-power 
each, which are geared to the axles The lo<j>ino- 
Uve weighs 19)4 tons, including the bsttery, which 
solgtas 6 6 tona At a recent teat the locomotive trav 
eled 130 miles on a single charge drawing a car 
selghlng 33 tons. 

Iks olty of Ashtabula Ohio, Is being flttud with a 
new tele'ibune etiulpment whl<h Is called ‘antomen 
iial,' tor tbe reaaon that it Is largely antomatlc though 
It requires some manual control The telephone oper 
Btor Is provided with three sets of keys, one of wblch 
Is operated to connect her receiver with the calling 
line and os soon aa she receives the number she 
preasea keys corresponding to this number and then 
operates a starting key which automsllrally connects 
the calling line with the desired subscriber This 
done the two clnnlls are disconnected from all other 
lines and from tbe ojieralor so that tbe conversation 
cannot be overheard or Intemipted by anyone 

Tbs Osnaaa Agricultaral Dciartment has been de¬ 
veloping the (leal lands betwetn Aurtch and Wllhelms- 
haven A canal has been dredged through them, with 
small branch canals to drain out the bog It was 
found noLCsaary to operate the maihlnery used tor 
this piirpooe with electricity because the vibration of 
steam engines rausi<d earth slips Accordingly an 
electric power station waa established The quantity 
of post obtained from these lands was so large that It 
was difllcult to find a market for It all without doing 
Injury to the smaller peatbog owmrs Consequently 
the peat was need tn the power station for fuel, and 
tbe power oiitpnt was lmr<‘ased so as to supply dis¬ 
tant etnters as well aa tbe Immediate neighborhood 
with current 

Bteam tarbtass are not tbe best prime movers for 
driving propeller sbaris, becauso they are not suffl 
elently flexible and their greatest efflcleni y Is obtained 
only when they are operating at speeds that ant too 
high for Ihe proitellera For this reason i-fforls have 
been made to Ini reduce an efflileut transw lesion goer 
bttweon the turbine and ihe prupdhr shaft At a 
recent meeting of the Society of Naval Architects and 
Marine Rngineera, hold in this city, a iwih r was read 
by Mr W 1-. R KiiiniLt on this subjeel proposing the 
use of a combination electric drive While the grn 
oral Idea la not new, Mr Hmmet presents some novel 
details Twin serews would be used eaih driicn by 
an eU>ctrlc motor and a low pressure turbine the 
motor being energised by a generator conncitiHl to a 
high pressure turbine The low pressure turbine 
would deliver tbrec-Ufths of the power when traveling 
at full speed, and at low s|M<ed would carry no load 
whatever A propoeltlon has bo-n niodc to Ihe gov 
ernraeni to equip one of tho new battleships with this 
system 

A Bumbsr of questions on eloctrolysls were submitted 
b] the ihalrraan of tbe Klectrolysls Commlltee Id Chi 
cago to the United Btates Bureau of Manufartums for 
Investigation by American conaufai In ten of the largest 
European cities. The questions were as follows 1 The 
use of the tratk rails for the electric return circuit of 
Btroet railway linos. S The permissible drop In po¬ 
tential over the return clrcnlts of street rallwsy lines. 

3 The maximum difference In potential between track 
rails used as return clrcnlts and gas pipes water pI|h a, 
or other molalllo structures contiguous to the track 

4 Regulations or practices with reference to electrical 
ly connecting Iraok rails to gas mains, wator pines or 
other metallic substructures. A summary of the an 
Bweni of the consuls to the cities referred to has just 
been ptilillahed In tbs Dally Consular and Trade Re¬ 
ports In all of tbs eltlN ralbi are used for the return 
circuit The permissible drop In polentlsl over street 
rallwsy return circuits In Ixmdon Is 7 volts maximum 
in Paris I volt per kilometer, S volts maxlmom, in 
Tienns, 6 to 7 volts, 8t Petersburg and Moscow I 6 
volts In tlin city and S'Vqlts In tho sobnrbs Obtagow 
nnd Liverpool, 7 voHg, and CbrlstlanU 10 volts. The 
potential dlffsnmn between traek rails and eontlgnons 
pipes for London was irtpes -H 4 volts and pipes —4 3 
volU, Paris, aewfHn «f l volt, ytenna maxlmnm ob¬ 
served 1 volt; tNaagow observed lees than 1 volt, 
Llvsrpool maxlanm, 4 6 volta, Christiania maximum, 
about 6 volts. lb London and Glasgow sleotrlcal eon- 
nsctloaa b etwee n negative returns snd contlgnous pipes 
are permitted Tfie ettUm of Berlin and Brussels make 
no specllle regnlnlioaa fsgnrdlng any of tbe last three 
questions. 


SClEM^E. 

Ptol. HergsssU of tbe Btrasburg University le 
bound tor St Thomas, West Indies to mske stmoa 
pheiic observations on the Allsnlic ss part of so In 
ternallonal study undertaken by the great meteoro¬ 
logical observatories of the world 

A Oermaa chemiHt has found 1 tr. gralne of free or- 
ganlo bases, estimated as ulcutine and 10 grains of 
combined organic baiiea, estimated as nliutine. In tbe 
smoke from 300 cigars llcnie of the entire quantity 
of organit bases whiib Is loninlued In tolmno smoke, 
9't per cent sre present In the free slate 

Pranoh colonial authorities have Inaugural) d a serl 
ous attempt to Introduce In the Freuch market tho 
sebu of Madagamar as a auhstflute for beef The first 
batih of a doxen isrcBsses sold In the I'arls stalls 
brought the prices of the highest grades of cattle 
Herds of zebus otherwise known ns Indian oxen 
which have been (hrialen)d with extermliintlon an 
now being rapidly restoDd and prolmlily I "lOO non 
head roam the plat) bus of MaitBgaR)Br Hd qduI of 
the zebu la said to be savory and niitrlUous and Is 
equal to beef 

Boms (sbrlos rao easily he mode walerproot by soak 
Ing them In a solution of feltiilold In acetone ether 
amyl acetate, nr other volatile solvml Th) evajuira 
tlon of the solvent leaves the fahrli coated with a 
thin film of cellnlold whl<h Is flnniy united with thi 
liber The thlikness of the film ran be Imn'ased by 
roiieallng the opt ration or by using a ntrongtr aolu 
lion Fabrics thus treattd aie sbsolutely waterproof 
and can be washtsl without absorbing water Linen 
which Is first start bed and then trLalod by this pruevss 
can bn washivl with soap and water without n moving 
the Blarth 

Plans for a national Audubon university on Ihe Uni 
vPTsIty Bettleinint plan, to bt indowed with |l itntiouo 
bavo been announied In this tlty Dosed on the known 
annual crop loss of ft oun tmti iiuu due to the spreading 
pests that the Insett-ealIng birds destroy the taliula 
tions of the National Assu latlon of Audubon Bmlelles 
which is back of this project show that the teaching 
of bird value from siitb an InstilutIon must result In 
wiping out at least one per cent of the huge national 
penalty (or popular lai k of knowledge on this subject 
For c\cry hundred thousand dollars pul Inlo this wrork 
of ceonomlc education a million Is sun tn be saved to 
the agrlcullural Interests of the whole pi-ople Bur 
rcssful ogrirulliire means gini ml prns{ierlty and thus 
(Very merthant manufartiirer and buslnoss man of 
any sort Is vitally Interested and should bear hla iiart 
In the plan to educate the pnblli In the great economic 
principles of bird conservation 

Tbs msnloo root contains from two to three bun 
dredths of one i»er ceui of hydrotyanir or pnisak aild 
whlih is so poisonous that i>vi n this small iiroportinn 
may prodme serious results If It Is not thoroughly m- 
mnvtMl by washing In the preiiarstlon of (aplnea semo¬ 
lina and otber food producls whlih arc eblalned from 
Ihe manioc Tho preseim of prussli acid In llicsc pro- 
ducls has been deleiled by analyslH The same state- 
nienl la true of Ihe inarwr prodmls emidoyed In brew 
ing distilling, and callh fet-dlng some of elilch hate 
been found to lontnln a quanllly of hydrwyauli acid 
equivalent to a dose of more thsu half a grain Troy In 
tho dally ration of an animal Thorough looking tola 
tlllses the hydrocyanic arid alnady pri'si nt and de 
BtrovB the diastases which inutirl rerlsin saetbarine 
Ingredients Into lynnogcn ininiioundH as has been 
provid In till- rase of Jacanese and Durmesi bians 
which also contain hyOroivanli hi Id but maiiliu pro 
fluits are ofti 11 fed raw They sliniild always In Ihur 
oughly lookiil and should In analvzid If the sllgbti-st 
111 cffml follows Ihetr use 

Mr O P Bntlsr, asirononier at tin niwinatory of 
Bolar I’bysUs has Just pn-si’nlid to the lloval Pholo- 
graphlc Society of Ismdon soim iiry nirimm phoin- 
graphs of tho spectra of Tuplter Saturn Ursniis and 
Neptune taken by the American astronomer Percic-il 
Tsiwell at the Flagnlaff Observatory There an In 
fact In these spectra absorption bands whlih lolnildi 
with the rays of ihlorophyl whlih le os iMnme 
knows the green coloring matter of vegitabli icllh 
Thus one would be led tn believe from lln-si niults 
that these planets might bi lovered with sonn lort or 
vegetation colored with rhiorophyl Heraark worttiv of 
aftentlnn Tho Hnes corrospondlng with tie iliiorp 
tlon bands of chlorophyl are more Infmsi ae ilie pluin i 
Is farther from the sun so that H Is on N. i.tnii. ilni 
plants would he met with In great) st numbi I'l md 
would bo most vividly i-olorod with gTcen Ilul agiilii 
It would have to be admitted that thi-K, plaiieti wen 
all covered with luxuriant vegetsilon it tin luomeiil 
when the photographs wire taken whlih ee, im ill the 
mors Improbable becauae overytlilng ludi "« 1“ 

linvo that Jupiter and Batura an- world-, fur from he 
Ing oompleted However these n-aulls iin vi ry Inter 
esttng although contradicting the nidiilons gincrniti 
reesived and they deserve to be noti-d while await ler 
another expIanaUon. 
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fnittful certmln lo¬ 
cal areas In Call- I 

fornlA. 

Thn tint I 

oewful attempt to 
■lipir irrlgatloii 
to tbe arid re- 
Rtona U to bo 
credited to the 
Mormom, who In 
1847 made tbelr 
notable aettle- 
mcnt on the bar¬ 
ren lands of the 
mreat Interior ba- I 

■In, on the alto | 

where now sunda na-«-,te Ml 

sJh T' z’. 1^*: 

with the growth , 

Oftbe«lonr, the Hp^ng Oaa;... 

work of leading 

In water from (he rarloua outlying 
ttroama waa eitended, and work has 
bead carried on with anch good effect 
that tbe present extensive system baa 
been pronounced by the Department of 
Commerce and Labor to be ‘the most 
efflcIcDt In tbe country Many of the 
pioneers of California turned from 
mining to Irrigated farming, and the 
work baa subsequently been extended 





which at one time waa looked upon This pnilnt In 
os worthless desert, is under cultlra 
tlon and la producing rroiw eai b year whose worth la 
Fstlmated at over $100,1)00,000 
Them am (our reglans of the United States In which 
Irrigation la practised The arid region, comprising 
those States and Territories in which agrlcullurc do- 
pends almost entimly upon irrigation, the aemlartd 
region, lying midway between tbe Rocky Mountains 
■nd the HlaalssippI River, wbero the rainfall la un 
certain tbe rlce-prodnclng States, comprising parts of 
Texas, Louisiana, the Carollnaa, and Ocorgla, and the 
humid States, represented by several of the New Ifing 
land. Middle Atlantic, and Oulf Staten, where ibore la 


States, mak 
ing a total (or 
the « bole coun¬ 
try of 9,487,077 
acres. The 


vhoir of this work has been dune by privale enter 
)rlse It Iniludis Irrigation of iviry kind from tbe 
imbItiouB scheme of the largi inriiorailcn down to the 
ndlvldual Irrigation dlUb of the siiiall farmer The 
srbolo of Ibis work Is due to private nntrrprlsi un 
kldod by tbe govcrnmenl 

NaliirHlIv private enterprise haa attaikcd thi prob¬ 
lem Id tlinse dbitrlits where the pbyslial obetrue- 
lions were I he least and In which the wati r could 
be impounded nr large rltirs tapped and the sup¬ 
ply brought lo the land to hi Irrlgaietl wllh the 
loast possible cxpendlliire of lime and money 
There still remaiiiiHl vnst areas of arid and semi 
arid land estlmalid at some thirty mlllon acres 
In all, whlih If llu necessary englniierlng skill 
and large amount of capital lould bo found for 
exciuting tht necessary works, might be rendered 
fruitful and opened up for selllemcnt 
In 1902 the govemmem deildid to undertake 
this great work of reilaiiialinn and Congress 
passed a law providing that the money received 
from I he sale of 
public lands In 
the States lying 



Pathlnder dam, SU fret high, dnrlag ronstmrtloa. 
THBIB mws or BOBTE FLATTS FBOJXOT, inBAUA 'VTOEOie 







































430 


Scl«ntifiq Amitrteaii 


The Wonderful Iron Mmet of Lake 
Superior—How the Ore ii Mined 
and Carried in Bulk. 


happing that tb« attainment by a iiar 
i- of RTcat dlatlnctlon In aomt apeclal 
1 Indualrla] arta la due to the natural 
1 of the lountry In whieli thi y lltn Tbia 


mini) of Ibu Aniirlian mechanical 
111 I r known tbrouyhout the i Ivl 
I world Partlciilarly la tbbi true 
I niiard to the mlnInR and Irana- 
atlon of mlneralg, the mont bulky 
legg rOHtlj of ahhh (roal and Iron 


Uon muat neeeaaarUy ba takaa by the atael indaitiT 
RbiewbarA ve hafa dealt with Gary, wbei« the lariant 
and moat np-to-dat« ataal worka la lha world baa lately 
liren put In opeiutlen The preaeat chapter deurllMa 
tbe vaat depoalta of rich Iron ora which lie near the 
aborea of Laike Superior, and thoae metboda of mlnlns, 
traniportatlon, loadinc and unloading, by which the 
enormoua bulk of ore which to neceeaary to keep the 
blaat furnacee of onr atael worka In oontinuoua oper*' 
tion, to brought from mine to furnace at a coat ao low 
aa to enable thla country to manufactnre ateel far more 
cheaply than any other country In the world 


iriTe:toa bneketa nnleadlag material at the atuek pile 


Tm tuu OonGtoOB (hoir 

oBt With the detm^tnaUon to o«ar« tor V^^SSSk- 
Statea the itooator poaltlon In tta ataol 
tbe world, aha oodld acgrcely ban dooa ab aSH* «|U 
fertlvely than ^ apreadlna oat abound t&a waatonK 
and Bouthem aborea of Lake Superior thoao kwu'#- 
poolta of Iren ore above lefernd ta Net only do 
ore formatlona cover vaat areaa, bat la the waautorf^^ 
Meoabl mlnee the «a« Ilea praotloally at the anitwa ^' 
tbe ground, and frequently, after a few toot of iNajK ’ 
lying mntertol bava been atrippod oU; the can can VH 
ran light Into the mine and loaded dlreotlj ^ ataairi 
■hovela. rnrtbennore, the Imfce Bfr 
perlor ore to of nnoanol rtohiuaa, 
much of It rnnnlng over otity per ent 

- Iron Tho principal mlnea are located 

In nngco, of which the moat fatuiia 
are the Menominee, Marquette, and 
Oogeblc rangea in Michigan, and tbe 
Vermillion and MeaabI nngea la 
Mlnnwota. The mlnea are locatad 
from twenty five to aeveaty-flve milea 
from tbe shores of Lake Superior 
Eight separate imllraada carry tho 
ore to aa many shipping ports on 
tbe lake, where It to unloaded Into 
twehty-alx docks having a total stor¬ 
age capacity of 1,3M«16 tone. The 
total hauling capacity In a single day 








iMppmir -1 


■p i 

t, ■ .-f.v 






■ 





The on la deUverad to these Mna fi 
ataamar or alack pile. 
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* U b Trunrerw wetlaa, Inboard proflie, and plan, ohowinx the one grrat hopper hold 40B fi 

toe butorjr of 

the Lake Bn- TEE “ WOLTn," A TTHOAl LAKI RlAltU fOE *HX TBAnrOETATIQ* OF Oil i 

fwrlor nlnao, 

plven but eununer by WUIlam J Olcott, prealdent of slated of 18t tons, which passed tbrouab the lanal on 
the (Mlver Minina Company, Dnlnth, the speaker drew Aufuat 17th of that year In those early days DilnlOK 
attention to the tact that in I8tt, while William A. was done by open pit work methods the ore being 
Bnrt was surrejlng township lines and malting geo- hauled out In carts and damped Into railroad tars The 
legloal obserTaUons in Marouetle County, Michigan, he Marqirntte range furnished aU the Iron ore from Ijike 
noticed a deflection of eighty-seven degrees from the Superior until iK7fl, when shipments began to be made 



normal of the solar oompass, and thereupon sought for from : 
and found at several points outcrops containing Iron to dat 
ora. In 1M7 a forgo was started about three miles began 


from these outcrops, and on February loth, 1848, the Wisconsin, and 

first Iron to be made In tho Lake Superior region was 

produced by Ariel N Barney, the dally ontput of the Tea^ton baekel 

forge being aboot ala tons. The early development _ 

of those mineo was little more than crude exploration 
In the winter of 1880, the flrat ore woo hauled to 
Marquette on the ihoreo of Lake Michigan. In 1862, 

Congreu grnnled to the Slats of Michigan 760,000 
acres of land for the roostniLtlon of a small canal 
aroupd the Rapids of St Marys Rlvor, connecting 
lake Buperlor and Lako Huron The canal wsa com 
pleted In 1856, and tha first shipment of Iron ore con 


from Menomineo range, from whlib the total output 
to date has been 03 841,213 teas In USI, shipments 
began to be made from tho Cogeblc in Michigan and 
Wisconsin, and from the Vermillion mines in Mlnne- 


Ten>t«n bneket of unloader la hoi 
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Sclenttfto American 


TEX UOLAKATIOE OF TMl AUB LAEM OF THE 

wm 

{VoHiluded from page 4£9) 
till K<>vi‘nim<‘nl, Insli-ad of obulnlng tbem t>r r<-tit or 
iMiiiliaM) from land and Irrlgalloa companloiL Tbc 
pi III of till laud la dLlarinlnod b]r the eoet of tbo Irrl 
tilt Ion wurka for that particular dlaliict, and the funds 
I hill iililalmd are turned Into the general Reelamatlon 
Kiinil and need for the construction of work In other 
iliHiiiipj The settlers par for the land in Install 
iiniiiN and iMiyment must be completed by the end 
Ilf fill yeors lu addition to iiaylng for the land, tho 
lurniir la subjected to an luinual i barge for the -water, 
Hiiil I be iiioiuy ho roreived la also appllud to the main- 
ii iiiinii and Iniproienient of thi work It can thus 
U Him lliui Hie fund Is made self perpetuating. 

riie gi ni ral surveys for this wonderful work have 
In I n mudt, and the scheme Ini hides some twenty-eight 
dllTirint priijnts,' aa they are railed, the location of 
wlili h Is Indicated on the arriimiianylnK map by shaded 
anas AVe also present a table, -whlili gives the area 
ill ai n-s and eHtlmali.d ciiHt of hiii h iiart of earh 
pnijnl as VI 111 bi (omplcled by tho year 1911 They 
vary In Hire from the Halt nivfr project In Arlrona, 
ahlih will bring JIOOOO acres under eultlvatlon by 
ll.e yiiir JBll at a tost of $8,300,001) down to the Oar 
dm I lly stieam In Kansas whiib will Irrigate 8,000 
ni ii-H al a roHl of tHMiOiiO Ity the close of that year, 
ni arly 2 niM) non ai n-a will have been reclaimed, at a 
I oat of $70 OUll 000 The works are in various stages 
of iirogress Hoiiii are under survey a few have btsm 
only reei'ntly loinmenred, while others are practically 
luiniiliLid and ari. alnady supplying water to certain 
■HI I Inna iif I hi areas served At the prosonl time over 
1,000 1100 HI ri-H are nady for Irrigation, and ciriain 
nuns whlili a fiw years ago formed part of a dry 
ind Iraikliais di-strt, are now eupportlng about 21000 
liiopli on farms whoso furllllly Is In many eases truly 
pill iioiiii iial A largo number of towns have sprung 
up, and the ni wlj-oiwinod dtalrlils are being connected 
by branch lines with the trunk mllroads 

Till) bimAient work of the government does not 
(oaae with the turning off the wator Into the canals 
In each district It maintains farmeni who are expert 
eno>d in the local conditions, for the purixme of teach 
Ing the newcomers how to till Iheir land suitably to 
tho sisM-lal conditions and requirements of the dls 
trleta In which they have settled flovernment dem 
onslratlon farms have been establlBbi>d ujion which 
the frulla and cereals most adapted to the local con 
dillons are raised 

Now It must not for a moment be suppoaed that the 
two million acres of land to be brought under Irrlga 
tton by 1911 repreaent the whole of the government 
m homo Aa a matter of fact, It marks merely the be¬ 
ginning of a vast system which contemplates the re 
covery uf no less than thirty mllllun acres These am 
large Dgurea, let us trauslato them Into the terms of 
IHipulatlon and taxable value U 18 netimated that a 
fair average value per acre of the Irrigated farms. In 
eluding the value of tho land and of the Improvements 
thereon Is $150 per acre It this Is a conservative 
catlmato It follows that tho total value of I he reclaimed 
land when It has been bronght under full ■ uUlvatlon 
will be $4,600 000 000 Not only will this vast prop¬ 
erty be added to the total taxable value of Ihe farms 
of the United States bat Judging from pnsent condt 

TXBiJE siiovrinn Tiir TweierT-noiiT lawrc-rH of thf 
aBCLSMATION HMVK r 
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lions. It wtU provide homes for at least Qftoen mlllloni 
of people, one-half of them living on iho farms and 
tbs other half in towns and cities Several of the lat 
ter have alfeady been founded In the areaa coverc-d by 
the completed adhemcsi, and arc showing every ovi 
dence of healthy life and growth Furthirmore the 
povsnuasnt will po ss e ss a valuable asset 1« ttw wgtsr 


powsn which can be devsloped by ntatitiig tba mat 
available head of water on many of the prolaote. 
By January 1st. 1$10, about fifty tbotuand bydiavllo 
borte^wer will be available This belongs to tha 
government, and will be sold to tbs settlera for powsr, 
light, and other pnrpoaea at the coat of prodootlon. 
Bo valuable Is this asaet alona, that It will maks np 
tho entire cost on some of the projects. 

It U impossible within the limits of tho present 
paper to do more than to give a brief outline of some 
of the more Important of these great works. 

Tvma Project CALtroaniA —This project consists in 
the diversion of tho watera of the Colnrado Rlvsr by 
nieane of the Lagnna Dam into two canals, one on 
citb side of Ibe liver The dam la located abont ten 
miles northeast of Ynma. Arisona. These canals wlU 
Irrigate all the bottom lands of the Colomdo and Qlla 
rivers In Aiixona between Laguna Dam and the Mezl- 
can boundary, about 84,000 acrea In all, and In Call 
fomla they will serve 17,000 acres of bottom lands In 
tho Yuma Indian Reservntion This region resembles 
the fruitful valley of the Nile In Its soil, climate, and 
droughts The dam, which etretchee entirely acras 
the river. Is remarkablo more for lU length than tor 
Its height Unlike the huge Roosevelt Shoshone, and 
Pathfinder dame, to be described later. It le an over¬ 
flow weir, its purpose being to bark np the waten of 
the Colorado luIBclently to provide a full supply for 
the two Iriigatlng conali By the year 1911 it will 
supply water to 100,000 acrea at a ceat of $4,600,000 

Sait Ritioi Pmuftt, Aoizona—O f on entirely dllletv 
ant character are the engineering workt of the great 
Salt River project, by which, within two yean from 
now, 210,0(10 acres will be Irrigated at a coat of $8,800,- 
000 This project Involves the construction of a stor¬ 
age dam 284 feet In height, at Roeeevelt, Aiiiona, 
nbkb will Impound 1284,000 acre feet of wateK—that 
la to eay, sufflclent water to cover that number of 
uc res one foot deep The dam Is moot advantageously 
located In a deep and narrow canyon, whooe bottom 
and aides are of rock The atoroge basin of the dam 
which will have a superflciol area of 26 6 square miles, 
will be large enough to catch and store the waten of 
the great floods to which the Bolt River, In common 
with nmst of the riven of the arid reglena, Is liable. 
Because of the remoteness of the work, the oonstrno- 
(Ion of Ihe dam hoe involved heavy Incidental engl 
neerlng expenses It was nooesaary to nut a eoetly 
road over which to carry la the machinery and sup¬ 
plies, and because of tbe high price demanded In tbs 
bids for the supply of cement, the englnoen were 
driven to the exp^lent of erecting a cement mill and 
uianufai taring the cement on the spot. The water Is 
rcleasud from the dsm by massive gates. It flows 
down the canyon to a point forty mllea below tho 
dsm whore It Is diverted Into two main canals, one 
on each side of the river A power canal 18 6 miles 
long, serves to develop electric power by which water 
will be pumped from underground sourcea, and In 
crease the Irrigable area by 60,000 acres, making 210, 
000 acres In all that will be brought under Irrigation 
by 1911 at a cost of 18,200,000 

SiioHiiONF PnuKiT, Wtomibo—N ear the northern 
boundary of Wyoming, the gaveminent Is building an 
other remarkable dam which has tbe distinction of 
being the loftiest structure of the kind In tbs world 
U will rise $10 feel above Its foundation, and so nar 
row Is the canyon that the masonry will measure only 
176 feet along its crest. Here, os at tbe Roosevelt 
Dam, It was necessary to rut a rood many mllea In 
length out of the solid rock in order to gain aceeoa to 
the site The dam will create a reservoir with a stoK 
age capacity of 466 000 orrc-fcot, and by 1911 the 
water will be available on some 100,000 at res of choice 
land The dam will regulate tbe flow of tbe wator, 
And thirty mUee below tbe dam tbe stream will be 
turned Into a tunnel three and a quarter roliee In 
length which will conduct It by a Urge canal Into the 
district to be Irrigated 

Nogrn Plattk Fbojrct, Nsbsasea Wtohino —The 
third of tbe lofty dams Is tbe struotnre known as tbe 
Pathflnder Dam, so named after tbe well known ex 
plorer, Oen John 0 Fremont, who nearly lest hla Hie 
at the site of tbe dam In trying to row tbrodgk the 
canyon Although the atmeture Is about 100 tool togs 
In height thofe the Psthflndor Dorn, the storage knsln 
above It Is of ouch favorable tonnatlon that tk wtU 
Impound over 1,000 000 acre-feet, and will bo onipable 
of holding In oheck tho greatest of the floods to Whlek 
the netloM North Platte ta snhlecL Below the dam 
the government has built a great canal, 06 mllw in 
length, which will carry tbe water to the hrlgahle 
lands of Wyoming and N^raaka. The broken eluuno- 
ler of the ground necesaltated the conatmctloa el sat- 
vrol Important concrete vladuote, one of whloh la 
shown among our Ulmlratlons. Becaiuo of the poAw 
nature of the soil tbe oaoal ter many mllea Ot Ita 
lingth Is lined -with concrete. By 1911 this oyntmn 
will have brought 110,000 acreu under tniivtlon. 
When the whole scheme bos boon developed 1$ wfll 
serve some 200,000 none ts Wyoming and n oqnal 
amount tn Nehnahn. 


HmnoKA A» PAYEnsSeau Pmmmm. 
of tha Bumlaporttnt worko ol the RadamaUon 
ko Is that which If being onrrM out on tho biake 
River In Idahoi At Mteldoka a dam and regntoting 
gate have bean hnUt acroaa the rlvur, and ISO mHof 
of canal and 190 mUss of dltoheo wtU sene to ooavey 
the wator to 180,000 acras of land. Farthor down the 
river, near tho border lino between Idaho and Oregon 
are the Fayatto-Bolae works, whloh by tha end of 1911 
wm bring 100,000 arrno under culUvatlu. UlU- 
matoly, this project will raeUlm 371,000 sores of land 
In the Pnyotto, Boise and Snake riven In southwest 
era Idaho. 

UHroMPAHOsK Vaiirv Pmjftt. CkumuDo.—T o the 
public mind the meet apectacuUr of the IrrigaltoB 
works Is that known aa the Uocompabgre Talley, and 
this because of the great tunnel throngh the moun¬ 
tain recently opened by Prealdont Teft, which forme 
the most notable feature of the work. In southwest¬ 
ern Colorado the Uncompahgre and Ounnlson riven 
flow In approximately parallel couraei, 10 miles apart, 
on either aide of a mountain range some two thousand 
fret In height. The Uncompabgre, which Is a com 
parativoly InsIgnlBcont stream, flows through a valley 
containing 700,000 acrea of rich land, whereas the 
Gunnison, a mneh larger river, flows In a deep canyon, 
ubore there Is practically no land available for culti¬ 
vation The United States engineers decided to cut 
a tnnnel, lOH feet by 12 feet In cross-section, tor six 
mllee through the mountain The Incallon of tho tnn¬ 
nel was flied at a point where tbe canyon la over 
half a mile deep A road alxlceu miles long was cut 
down this gorge, the machinery brought In, imwor 
plant esubllshod, and a few months ago tbe tunnel 
was completed When President Toft opened the works 
tbe watera of the Ounnlson River began to flow 
through the tnounlaln and emerged In a volley, whore 
they will render fertile some 140,000 aires of rich sell 

In conclnslnn, we should again Impresa It upon the 
mind of the reader that the 2 000 000 acres wbkh will 
be brought nnder cultivation by tho year 1911, repre¬ 
sent only about ono-fltte«uth part of tbe fertile land 
which will ultimately be opened for settlement when 
tbe various nchemes shown on the accompanying map 
have been worked ont to their tell development Bo 
judiciously has the maUcr been handled by the United 
States Reclamation Service that the work will be self 
supporting and se'f perpetuating So inioesstel has 
that portion of it walch Is completed proven to be that 
It Is safe to BSy the work of reclaiming barren lands 
In tbe United States wUI go on nntll the whole of the 
arid lands upon which It Is possible and profltable to 
bring the water have been brought nnder cultivation 

Limits of space prevent any extended referonco to 
the nature and quantity of tbe rrops that will bo pro- 
dneed on these Irrigated lands. In many aoctlona the 
greater part of the acreage will bo devoted to tbe raia- 
Ing of hay and forage, aud partloularly of alfalfa, for 
which there la a great demand aa winter feed for 
■attle. The stock, which during the summer la fed 
upon the high pasture land. In tbe winter la driven 
down to tbe Irrigated valley farms, where It feeds 
directly from the stark Irrigated land yielda abont 
Bve tons of alfalfa to the acre and its average value 
is about $6 per ton As mahy as 300,000 head of 
aheep have been fed In this way In one winter on 
IrrUmted tend near Btlllnga, Montana Tho fertility 
of the Janna Is something that mnat be aoen to be 
appreciated Average land In the Raat will yield 16 
busbela to ths acre. On Irrigated land in Colorado 
the yield la 40 tashels. Tha Bastern tamer may 
gather In a yea one hundred dollan' worth of ap- 
plea from an acre, whereas on the Irrigated land of 
the West the value of the crop win reach $450 to 
the acre, and acoordlng to Mr J O Blanchard, sta 
tlstlclan of the United Btalea Reolamatlon Bervioe, 
apple orchards on Irrigated land In the Yakima Vhl- 
ley have yielded from $300 to $1400 par acre annn- 
aUy, while good orchard land sells at from $300 to 
$3,000 per aoro, when containing tall-bearliig trees. In 
this same valley tho value of tarn prodnote la 1907 
reaobed the uagnlfioeiit aum of 13,838,000, and 86,000 
cattle and 90,808 ahuep, of a valna of 13,000,000, wore 
ranged and fod. 

With the ptirpose of atndyliid anomauBly blfb volt¬ 
ages a riwrt mpirtmental ttanamlaaioB Una baen 
built la Bwadaa wklota to adaptsd to opmto at 100,000 
velta. A ipuntol tom of tranateimar to Wmd to tep 
Btok tbb klfik alootRHnotira toroa. (Anralatlaf on to 
used for tniiiiatlon bettroan the Ugh and tow-tonglon 
windings Tba tins to sopportsd on tk* Mi«8ndsd 
typs of tetatotorg Fhloh sn bang at a dtotenof of 
11 teat aUut- Teste of tbs sarfnqe dtodhargs ahowsd 
that a WlrO of 10 sqaars miUltosUrs (AOlflO-ggoars 
iBoh) anas ssOtlofi Fnnld dUduu«s«03MOO v^ of 
30 squaie miffltoetM* at GOjMO vOlts. ot 100. aonars 
uinimetma at lOO.Oob voMs. and of 360 sqdMe alUI- 
metwna at nojMM voHa. As tea Osnsloa vMa tattt^ t» 
430.000 velta, tbs iiotoe giev yatr tooO kfld aMu 
leapsd tnan ths Insatotors. At ai|At tho «!$«' of JM 
dtoohaifs eeoid bs woo a^itf sveFe 
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VpxuutK tj. fgog ^ 


Tfce Piopofed Uke^^o-tbe^^otf 
Deep Wrterwiy. 


That portion of the Unitod State* which 1« popniarly 
known aa the Ittddio Weet, and In tha govemment re¬ 
ports as the North Central Region of the United States, 
eotuprisea twelve States, whose combined 
area Is TI>3,iir>0 square miles, and Its popula¬ 
tion approximately thirty millions Within 
lb boundaries are Included one-fourth of 
the area and ene-third of the population of 
the United Sutes 

Originally retEarded as part of the so- 
called ‘Oreat American Desert," the Middle 
West represents today 
of the value of the Improved farms of tb 
country, contains 

live stock, produces nearly eighty per 
of the food products nnd over one-half of 
tha butter, com, wheat, oats barley rye 
flaxseed potatoes, and poultry that nre 
raised In the entire United States. Further 
inont os a manufacturing center It contains 
thirty five per cent of the tobi number 
mnnutoeturing eslabllshmenla, ahd turns out 
annually thirty three per cent of the manu 
fattiiTcd produi ts of the country Also from 
the Middle West comes Ihirly three 
of the bituminous coal mined In the Uultcd 
Slalea, and seven tenths of the Iron ore 

The wealth of n country Is very closely re¬ 
lated to its faclIUlea for transportation, 
moreover students of the economics of 
tmuHiwrtntlon have come to reallxe that 
Ideal conditions can be reaihed only wheu 
a eountry la served by a combined system 
of mllronds and canals or other waterways. 

Of the formor the Middle West poeseesea a 
veritable network, being served by over 
86 000 miles of track, which reprosenta 
forty throe |)cr cent of the total mileage of 
the United States This railroad system has 
been (livelopcd along lines that are adintr 
ably adapted to meet the conditions, which 
are, that a huge and bulky tonnage shall be 


baaM long distances at a low coal Nowhere In the 
world la fright moved so cheaply aa bore But when 
ws speak of the railroad system of the Middle West 
as being admirable, and while every credit la due (or 
the Herculean effbrts which have been made to keep 
imce with the growth of the country. It must he adml^ 
ted tbat this vast network of Hues, great ns It la, has 
failed to keep pace with the rapid and nnorraous In 


Evidence of this Is seen In the ■teodlly returring 
periods of tongosllon, when the rull roads are quite 
unable to move the tonnage ihai le olTered with any 
thing like reasonable cxpcdllluii 

Nature bo«L\er has provided the Mlddb Wist with 
a system of natural waterways whiili awaits only the 
adjusting hand of the mglneer to iimki H laiwble of 
transporting at low <ost and ulih reaMinabli ix.lirlly 
the more bulky fnlKhiH of ilie MiddU West, liaMnR 
the railroads lu d>al with the hiKlier <Ibss 
freights, for wliosi mon rapid [ransimrta 
lion a grealir iliurgr Is leU.d and willingly 

paid \Vi ... In III. Mlsslssliipl 

River 

This nohli rliir whhli pimtrati's the 
Middle West Ihrniiglioiil Its i nilrt Kngih 
from north to sniitli has six hundred tribii 
larlcti forty till of which an imilgabli and 
Its dralnugi inn Is 1 ’hTt.l squBri nilles 
Us irlbutarlis it sill hwiiv i usI uml west 
from thi IV r lit sin urn fur ii dlslonei of 
4 300 miles If Kill wi n lo »i I nut In u 
motor bent wlili I lie luUiidon of follow lug 
fviry nni of Ihesi. wffliiiute from Us imliit 
of dlsiharge Into the Mississippi up (o Ihe 
head of nsilgallon Ills iipslrenm journeys 
would aggregHle slxUm tliriusaiid miles 

Hintis and Tirrllorli s 

lu thi early du>s of llu mitkiiiinl and 
development of Ihe Mlsslssliipl Valley the 
Iranspnrtatlon both of paNstngirs and 
freight was di pendi nt iilniosi iiUlrily on the 
rher nnd Us Irlhiilurles With Ihi adicnt 
of the nil am railroad and I he oisnlug up of 
whsi had IsHU known as tin Onut Anierl 
lying lo llie west of tbe Mlssla- 
with the Ioiisiruitlon of a rail 
road sysltm parnllplliig tUi river there was 
a grailiinl dnllne of water boini tiaffli Ibi 
luvHsenger travil almost lu Its tnltrely and 
the fri IghI trafllc In an i ver Intreaslng de 
grec helug absorbed by llie new and swifter 
means of trnnsistrlatloo 
The iitlllly of this gnat rlvir for llie ion 
veynnii of fnlglit Is gnaily i iirtalled by the 
fart that It U sulijis t In hmvv floods which 
wash away Its banks nnd deiaisll tbe ma 


crease In tbe products of tbe (arm and tbe failury 



BIRD'* 1TB TtlW, IHOWUa TEX TABT ABBA OT OOVXTBT TO BB 

niTBO BT THE avir to trb lim w&txbwat 
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mtlM of WAtorwar, nwUiw • total from l^ke MIchIcan 
of aliont lg^ milea Into the dralnaie canal U admit 
ted from Lake Michigan a rolnme of water whose flow 
is equal to 10,000 coble feet per second 
At the end of the canal proper are cootrolling works 
oonsiating of gates and a morabte bear trap dam, by 
which the flow of water from the main channel la 
controlled, and the height of the water regolated 
There art seven metal alulceiiatea of the Btoney type 
with a vertical travel of 20 feet and an opening 30 
feet wide, and the bearlrap dam has a vertical oarilla- 
tlnn of 12 feet on an opening of 100 feet South of the 
controUiag works the Dea Plalnea Kiter (tributary to 
tlie Illinois Biver) baa been widened and deepened to 
accommodate a flow of 1,600 000 cubic feet of water 
per minute The main channel, the extension to 
Joliet, etc, Involve a total excavation of over 12, 

000 000 cubic yards of material, and the estimated 
coat of the completed work is $60,000,000 
The legislation aothorlxlng the development of 
the water power passing through the Chicago canal 
was secured in 1003, the scheme contemplating the 
extension of the main channel as a waterway and 
canal for four milea sooth from the controlling 
works. The power bouse, of which we present an 
illnstratlon, was locatod on this extension, two 
milea below the controlling works, at a point where 


waterway from Lockport to Orafton on 


r the mouth of the lllinota River, and in 1906 the borne by the Federal government 

ird of Engineers submitted a proposal to canalise The problem presented by the 33 r 


the river from Ixtckport to Utka 


milea. The plans provide for locks SO feet wide, 0 
tret long and with 42 tcct of water over the sills. 

Prom Utica to Orafton on 
the Mississippi. 229 6 miles 
it was proposed to dredge a 
channel having a bottom 
width of 200 feet, and depth 
at low water of 14 feet It In 
considered that the volume of 
10,000 cubic foot which 


X dUtance of 63 6 sippi River from Uraflnn to Hi I,oi 
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iuiiiill»< till' Hvnr by building noroii It at In- 

1, n ilB Miiliioi rged dumB which would rhnnge the total 
h|(i|ii of in'* feet Into a mrloB of iKmbi, with locka for 

I jB,-*liiK ih< uhliia fniiii one lo the other Tlili achonio 
Is ,,i>en lo fhi oliJinHon that the enermoua amount of 
.lit lirmiKhi dcian by the Mlmuiurl River, and the ma 
I.rinl from ill. loumantly eroding banka of the river, 
Boulrt ultliiiBlely ttll up tho poola and neremtltate 
H,ll^y clre.lglng The third method and probably the 
Ih hi would be to maintain the ictream at a atated width 
lu Inieii tmnka Hint were thoroughly protected with re- 

' I'l )H not iinllkrly that the ultimate aolutlon of the 
probltm will cviiiHlHt In a eomblnatlon of the three 
imthodH Hiiggcwtcd above It muat not be forgotten, 
inonov.r that the volume of water available on thin 
Nirc?iJh during Hie loweat alngea of the river will be 
IwreaiM-d by the I0,0tm cubic feet per second die- 
iharged from t^ahe Michigan through the Drainage 
fanal Further proaumptive evidence of th« feaalbll 
11} of tho maintenance of not lean than H feet through¬ 
out the year la to be found In tho fact that tho lin 
provement work which haa been carried on by the 
gow niiiicnt cnglncHTa iiridi r limited approprlatlonii for 

II nuiiilicr of yoara haa nhown It lo be entirely poaalble 
lo maintain a loaat depth of g feet Ihronghoiit tho 
IMTlod of the lowcat Blagee of water 

t’Aiiui TO niK Ot ur or Mni<« - South of Cairo, the 
Mliwlaaippi entera the “great alluvial baain " and the 
ipieallon hecomea one of keeping the river wllhin Ita 
lianka and eontrolllng the nooda. Tn thla reach of the 
river the low water flow la 70,000 cubic feet per aec- 
ond which at high water Incrcuuica to 1 flOO.OOO cubic 
r half the year cacv.pt In yearn of 
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average apeed, aa given by a high railway aalhortty, 
of freight carried by nlL 

ft la our Arm belief that the opentng of a waterway 
14 feet deep from the Laket to the Oulf wonW hot 
only ranae an Immediate development of the extatliig 
traffle, bnt that a type of ateamer nnitable for lake 
and river trafllc would be built to meet the apeolal 
requlrementi. Furthermore, wo bellevu that the re- 
nulta would be ao epcouraglng aa to warrant, bafore 
many yean had gone tqr, the expendltare of additional 
auma of money In Increaaing the depth of the channel 
10 20 feet for the accommodaUon of through ahipmenu 
in bnlk from lake and Mlaalaalppl porta to foreign oonn 
trlee. 




To the Mltor ot qte fiooORnrip Atomux 

Bank In 18H, when 1 wna eight yearp oIfU htf pai^ 
enta and I had to onai tha Uttdaon Rlrw fmn Hndaon 
to Athena. N T We orteaed In A larrplioat wh>A 
propelled by honee which worked a treadle hMMatb 
the upper or main dedk. Theae bdata were in eommen 
uae at that ttaa Vnm thla yon wffll aaa tlmt what 
may aeem enriona to tho present generation la In lealp 
Ity aomethlUg that waa very oodunon half a oantnry 
•Ko. Cnaatas A. Haaiia. 

Two Harbora, Minn. 


The total erllpae of the moon on the morning of 
November 27th wai well obaerved by Prof Brooke at 
Smith Obaervatory, Oenovo, N T, the aky being nn 
uinally clear after a long period of clouda and atorrae 
Ai a naked-oyo apoctailo the ecllpeo waa a very beauti 
ful one the moon when Immeraed In the enrtha 
shadow having the appearance of burnlabed copper 
All the different phaaea took place according to the pre¬ 
dicted times aa followa 


fb the Bdltor of tha BtTBirrmr AwHucag. 

In the October lOth Inaue of the Bciaamnc AtucHOAff 
you pnblUh n ceruln live aqnare which eontalna an In- 
scribed diagonal square baviag all the odd numbera 
of the squara wllhin lald Inacrtbed aqunm Any 
square based upon a prime number can be arranged ao 


n 


Moon entered shadow 
Total pbaae began 
Middle of eclipse 
Total phaae ended 
Moon left shadow 


The moon waa In Tnurua, and the octultatlon ot a 
number of alara by the moon waa obaerved 

- — -- . , —w Several bright meteora from tho Illela radiant, and 

imually low water^ a d epth of H f^t which were due that night, were noted. 

o.u I a nro. Interesting of all, however waa the obaerrh- 


10 miles of tho river from Red River to the QiiK pro¬ 
vides sufficient depth at all seasons of the year even 
for ocfuin-gulng sblps, but from tWro lo the mouth 
of Red River, a dlslanec of lOn miles there are obslrue- 
tlng bars which would have to be cut through to main 
tain the 14 foot deptK 

For tho past six yearn the englneors have had little 
dlffleoUy III maintaining a 9-foot channel through 
theae barn by dredging The Mlsslsalppl River fViro 
mission during 1907 maintained eight dredges at differ 
ent bars during the tow water snaaon, In order to d< 
termlne tbe imesllilllty of malnlalnlng a depth ot 14 
feet, and at three dlffHrent imlnts It was found possible 
fo develop and maintain deptha of 18 foci 17 feet and 
18 feet rnilMcc lively 

Tiir PaKBMiNo Nirii ma tiiv Nrw WATtaw it— That 
tho railroads arcc Ineatutble of handling wlHi faelllty 
and dlapatch the buslnesa of Ibo busy season was re 
erntly rerognlisd by James J Hill, when ho advocated 
Increaaing the trackage by the oxpendlluro of K-hO 
000 000 for new remda Thcj ncu-egsllles of the West 
however are so pressing that they cannot await tbe 
duplication of railway mileage, moreover the business 
nt«n of the entire country who are Inlereslod In tbe 
movement ot freight realise that the only iierraantnt 
and economkal solution of the various tromuiorlatlon 
problems Is tho Improvement of the streams and rivers 
of the I’nlted Hlates A eomplele system of waterways 
sonia Bc I aa a regulator of rales and as we have noted 
above, would serve lo relievo the railroads of the mure 
bulky frelghls whleh ani tho cause of tbe present eon 
geslinn 

That the l-akes-to-lbi-Oulf Waterway would be a 
Imneflclal and profllable enterprise Is shown by a com 
parlBon of tho freight movement by river nnd by rail 
from tho port of flt Louis for the years 185'. to 1900 
the stallsUes of whleh gallierod by J A Ockerson of 
the Engineers’ Hub of Bt l-ouls were published In 
tho Ilnport of the Mississippi River romralsslon for 
tho yoar 1901 They show that the maximum rate on 
wheal by rail from 8t Txiiils to New York wos 24 8 
conU tier bushel In 1N77 and 118 cents per liiishil In 
1900 aa against SV, c-ents In 1877 and 414 eenla In 
1900 fnim St laiuls to tha seaboard at New Orleans 
Again the total niiiuber of bushels of grain exporied 
from Ml Umls from ISST to 1900, Inclusive was 781, 
004 710 I he uviruge rate per bushel from St Ismis 
to Liverpool by th.' MIsslNsIppI and Gulf route was 8Wi 
Cl nia less per bushel Ilian by rail old Allanlk ports 
Those flgiiros show Hist the magnlflrenl sum of over 
182 000 000 might hav. lieen saved to tha producer 
and shipper hnd I he grain been carried by the river 

The poBslbllltlfs of rlier trafllc are shown by the 
two following lllnstmtioiis Tho steamer "Bprague" 
a typical stern whcri towboat of tho Mississippi Rlvsr 
tvpc, rocontly look down iho river at one band the 
cargo of 67,000 tons of* coal It would have rcviulred 
nearly 2 000 cars eonlalnlng Iho average carload to 
haul this single cargo Again the Harry Frank has 
carried 9 268 bales of i niton and a quantity of cotton 
aeecl at a single load This single cargo would have 
madi ion train enrloads There Is a wrong Improa- 
Sinn In the popular mind aa to the relative speed of 
transiiorlntlnn by water and rail The “Sprague" took 
down her huge cargo In hargea at a sis-ed of from 78 
to 100 mil's per day, whkh Is mnrh faster than the 


tion of Halley s comet with the large teleacoiie during 
the total phaae of the eclipse During moonlight tbe 
comet was quite Invisible oven in tho largest tele¬ 
scopes, H boing yet quite a faint object But during 
totality tho aky waa quite black and on setting the 
tek«couo lo the computed place Prof Broolu had thla 
ectlebratod comet at onco In the fleld ot view Ahhough 
faint and small, a mere misty spot with a central con 
donsatlon and diffused edges. It was nn eaay oblect In 
the 10-lnih aperture equatorial teleaeope But in n 
k w w(H.ks U will be considerably nearer the earth, and 
should be visible tn moderat»sUod InslrumenU 
Thu iKMitlon of tbe comet on the morning of Novem 
ber 37th was light aacenston 4 bonre 44 minutes 10 sec¬ 
onds, declination north 16 degrees 18 minutes—a short 
dlstanco south and east of tbe bright red star Alde- 
haran In the constellation Taurua 
The comet la moving weaterly through Taurns at 
the rate ot about one degree dally, but changing very 
slightly In derllnallou toward the south 


Prof MaJoraiiB has made his hydraulic microphone 
tho basis of a now ayatem of wireless telephony 'The 
hydrsulle mkrophone lonsists essentially of a small 
glass lube, which Is anjuned to a siretibed membrane 
and serves as the outlet of a Jet of slightly acldulatod 
water, whkh Is aubjorled to s certain constant pres¬ 
sure The descending stream paases, at n short dis¬ 
tance below tho outlet between two plntlnam elec- 
trodes cBlabllshlng a connection, the restotanco ot 
which Is modiflod by the local variations In tho diam 
Pier of the stream which are produced by the vibra¬ 
tions of tho membrane Tho electrodes and the liquid 
between them complete the circuit ot a Ponlaen genera¬ 
tor which eonsUts essentially of an electric arc In nn 
atmosphere of hydrogen When words are spoken Into 
the mouthpiece attached to the membrane, the are 
.units aerial eloctrie wavea, whleh are In exact accord¬ 
ance with the sound wnvoa striking tbe membrane, 
and from which tho spoken words can be reconatrucled, 
by suitnble devices, at tho dlatant station. Prof Ma- 
jorana has experimented with n thermo-eloctTlc and n 
rarelled gns receiver, and haa transmitted speech to n 
distance of nearly 200 mlloi 
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A mrnto iwr malnrays. 

In the building of stairways and Inddera therc In a 
simple little rule that Is of general appllcntlna ndd 
makes the most comfortable snd practlenbls nfliUr to 
climb It Is 

2 X the riser the trend = 24 to 28 fnebss. 

For a ladddr this fires a rertkal dlataaM bqtween 
rungs of 1 foot, and the rule la baaed on the eamiuam- 
senae prinolplo that It is more tbso twtee af hard to 
lilt as It Is to go on the level but there is limn It 

In a power plant the slntn shotild ha stiali^t In 
Older to permit of baadUng long lengths of flph, eto. 
In regard to width, 2 f*et » Inchoe la about the xotaW 
mnm, hut the atalrn me eomeUmee cut n littlO nar¬ 
rower. where room In avatlnble It U better to mako 
the etalra E foot Vrtde, which gfvea plenty of JMta tor 
two to paaa wUbont erowdtaii.—Porror 


as to conform to t 
among a lot of eleven squares made some yean ago, 

I found oue having all the odd numbera In same gen¬ 
eral poalUon but need a llUte transpoaltion to render 
the odd numbers reguUr I Inclose you the rearranged 
square, ebuwing many Interesting features besides tbe 
loaaslag ot the odd numbere A. Oauix 

Appleton, Wla __ 

A Hstallle Ptilw, 

Tn nil fllteri of the type of tho Chamherinnd "can¬ 
dle the flne pnrtlelee euapended In tbe llquW >*• 
tained rather by edheeton to the filtering diaphragm 
than by Inability to paee through the cbannela which 
travorae tho latter, u the dUmetori of theee cbnnnele 
are much larger than tboio of the partlrlee and ml 
erehcB which are arroeted Tho caplltory forcee are 
able to exert thla Altering action becanae ot the great 
Iingth and Irregularity ot tho cbannela of tbeoe flltore 
of porcelain or IntoeorUI earth The use of tbeea HI- 
tan ie attended by two Inconvealencee. 

1 After a longer or ehorter iDtervnl (only 3 or 4 
houra In eoroe caiea) mlcrobea are found to paaa the 
Alter, either bocanee their proper motion! nlre too 
ewlft to he 'etopped by the oapmary aUractlim, or bo- 
tauea they multiply In the cbannela of the Alter 

2 Tbe long and alanoui ohannele offer great reals' 
tanoe to tbe flow of tIbcoiu Ilqnlde. and thU nalataace, 
In contraet to tbe Altering power, oonllnunUy Increnaee 

Oobbl baa derieed a metallic Alter, the efllclency ot 
which depends upon the nnrrowneea ot Ite channels 
and whleh removM microbes permanenUy. while tbe 
moleonlar adhesion ii lessened by straightening the 
channels and diminishing their length. 

The OohU flHer coneleU of a strip of nickel 1/2S0 
Inch thick, abont 1/16 Inch wide and eareral hundred 
feet long, very flnely corrngat«l traneveraely and 
rolled into a coll which can be tightened or loosened 
by a acrew The. flltorlng chnaaela, formed by the op¬ 
posed comgstlone of the eucceaelve eplres, are straight 
and ably 1/16 inch long (tbe wfdth of the niekal rfi>< 
bon) while their tUnmeter ion be made lean than thoiw 
the I ‘ ----- 


I Mverm days but retatts chUoMal pnrtMe* 
mwgji smallhr than mloraNn, eo that MMIoab d dyes 
e* opmpMdr deooilorlaed by phmlhg thtough the 


medmi^tmlwtt^fBrloeaiioUTqa. To voiT 6 m'«« d 
hav* aoemta tmga b*m tatnu. tAoM rta^ tav* 
ihMv headJa unfgvoraMa to tha gtclkeA Wfcqra 
ftrtag U waft vrltwn the oa^jAittF oimtmm 


Aumlc* tt la hoped that they wid halfi aMtty 
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AmHcw MicytefT—Tke 

Birth aid (iiowth o£ a Yaat hdoitry. 


U tlM polltMal •oonoiDlst If atkad to dMlgnata the 
oltlBiBte aouroe o( the wealth ot the United Btatea, he 
wilt point wlUumt hefltatlon to our vut agrloulturai 
InterMda. In colonial dajra and durlna the drat three- 


proaperlty o( tha country upon the prrdlctloni of the 
Slate Acrloultnral Uepartment aa to tha proapect ol 
tha next yaar'n hanreat 

Thla taot at the cloae relation between the product! 
of our (arma and tha proaperlty o( the nation ue a 
whole la pretty well known to every Aiuerlcan, but 
probably few people reallae how fraatly the develop¬ 
ment ot tbe farm landa ot the United States and tlie 
development of their full productive rapacity bee been 
due to the Invention of sperlal agricultural Implements, 


(vrus H Mr( ormick built the firat practical itraln- 
barvpatluK mm bine (kimpared with tbe modem hai^ 
veeter It was but a crude affair Never) belnei, II coo- 
lamed tbe essmtlal olomenta that have Umi found In 
every grain harvcsli r that has proved a siicress from 
that day to tills The parent marhlne bad a mala 
wheel frame from which pivjertod to one aide a plat 
lorm containing a luttir bur having Ongera through 
which reciprocated a knife which was driven by a 
crank. Upon the outer end of the platform waa a 



niTT BUIlIKU At WOU U A WXfllkll WSIAT FIXLP 


quartan of a century of our life aa an Independent 
npubllc, wa were eaaentlally an agrleultural people. 
With tha Introduction of the ataam railroad and tha 
davelopmont of our merchant marine, came the devel 
tqitmast ot our manutacturea, but theae compared 
with our agricultural intereafa, were at lint inalgnltl 
cant With the introduction ot Beaaemer steel, bow 
ever, we began to make npid atiTdea In all lines ot 
innnnfacture, and during tha past halt century we 
have moved npidly forward to Che premier poaltlon 
among the gnat manufacturing oounirles of the world 
Nevertheleaa, It la a tact that today, In spite of our 
leading the world In manufactarea It la customary 
for Wall Street to base its forocalts of the Immediate 


and particularly of that marvel of Ingenuity the Ainer 
lean barveeting machine Originally designed to aid 
the farmer In developing aiwnely impniated dlstrlcu 
In bla own country, In which the amount of available 
manual labor waa sadly dtaproponlonate to the vast 
area brought under cultivation American agricultural 
machinery has been shipped In enormous quant It ha 
to every agricultural country In tbe world and has 
been undoubtedly the most potent factor In developing 
the vast cultivable areas ot ovory continent ot the 
world 

Kor tbe beginnings ot tbe agricultural Implement 
Industry •• we know It to-day we muit go back to 
the year IK31 and to the Bute ot Virginia where 


divider whhh spiiarated ihe grain to l)e cut from that 
to In* left standing AlM)ve Ihe plsirorni was placed 
a reel whhh aerved to hold the grain against tha 
leclprocallng knife and throw the ml grain haik upon 
the plalforiii The machine was drawn by a team 
whhh walked by ihe side of the grain This mat bine 
waa successfully opi rated on the farni of John Blcel 
near Htiwls tavtrn In the summer ot 1SJ1 The farm 
era of those days were j>ro\crblally conscrvallw and 
tt Is amazing to learn that It was not until lain that 
Mr McCorulhk succeeded In making his Drat sale It 
wfm not until he had gone persoiiall} on hons liark 
among tbe farmers of Indiana. Illinois nblo ao)t 
Kcntuiky and obtained from them written orders for 
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i.inrhlnea, that he Indurod a Arm In CInrIunaii t 
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11 xt atev lu tlio dovelopinent of the reaper of reeled upon theie handa, to the aid* of Iho machlno, lag, Qofliasi la UTI ^ W thd fl«M tlw Bnti saMMpCil 

a ihe addition of (be raker a aeat, a devlie In from whieh It vaa dumped upon the ground In the nntomntio MlMallig Modal' ThM ramarknMn 

by Mitonnlih In IStb, by whieh the raktr name year Jountban Haines brought ont the flnrt oontnlMd tbs eaentW dlaaanta ol tko |foOocaie|i 

,. arried miun the machine and rake Ihe grain "header,' which was poshed ahead of the boraas. clip- reaper with the Ingenkmi gnih binder added. Tka. 
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from the platform to the ground In the aprlng of 
iMtil Mi-C'ormirk exhibited hla reaper at the IVorlda 
h'alr at Uindun, and waa awarded the liroDd Couni 11 
ModaL On this occaelon the }ndgeM referred to the 
reaper as being worth to the people of England Ihe 
whole eoet of the expoaltlon At a later uxpoeltlon 
MeCormlik received from the French gevernment the 
decoration of the Legion of Hanoi tor having done 
more In the ceuee of agrirulture then any Ihlng man 
The next step waa taken In 1849, when the Mann 



ping tlie heads of the wheat which were carried on 
undleia aprons to the elde of the machine and depon- 
Ited in wngona 

In U50 Adame end aiRord built the first haniMiliid- 
Ing harvesting machine, which contained a platform 
upon which the groin fell from the endless apron. 
0 here It was hound by men carried upon tha reaper 
The mxt stage of development toward the modem 
keif binding harvester was the attachment of a binding 
divlce to take the grain that had been rut and raked 
Into gavete, and bind the lame antomatlcal 
■■w ly Into bundlee, tho patent for this device 
4 . I being taken ont by Heath of Ohio In 18S0 
^ I Then come Jacob Bethel In 1884. who pat 
g| unted the knotting bill wblrh loops end* 
forma tbe knot, and the turning oord 


grain Is delivered upon a platform, where It Is selwd 
by packers, carried forward Into a eeoondary chambtr, 
whora it Is oompsoted by the packer agalnet a ytOMiag 
trip BO arraaged that when auftelent grain Is aectimn- 
Isted tbe trip yielde end stnrte the binding Inechaoiaei 
into operation. The cord Is earrled on tbe nmehtse 
In a bsdl The grain Is forced agnlnet this cord by the 
packer, and when tbe binder atarte, the needle enelrata 
the gnvel, carrying the cord to a knottlng-bill Of the 
Bethel type. Here the end Is sgnln aelsed by tha 
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holder for roUinlhg the end of tba cord, 
and later In 1873, after nssoolstlDg btmaeU 
with A. Wood he built and aold what waa 
probably the first automatlo self binding hnr> 
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gdfrtrSf At tk« MM* oMOMAt * ttt*. which, dnrbic 

#* oPhntiOB, b** ihMl Ml th* HOW Ot gMlU, 

KKiMtib lad th*openUon M «|*1 b rapMted. 

til th* thlrtrUv* r**n iIbm th* produotloa ol th* 
imt motmtol ■•IMilhdsr, the profreM 1* the derel 
epoMpt ot th* hametcr ta* h*«a la th* dlrectloa of 
huprorlnf It* meohaaic*! dsUU* and Inoreaalog It* 
dk* aad e*ti*e(t|r Orlfl««llri th* thrMbloc of th* 
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M o«nt* per aera, aad th* horaadrawn maohtn* oper* 
ataa at an expao** of tram 60 to 70 mdU par acra 
Thera are but tow atatlsUca obtainable with relation 
to the earl/ groarth of graaMutting and graia-raaplng 
ataohlnery In 1840 thor* were three reapers made, 
and lea* than that nnabnr of people were employed 
upon them In 1846. DO people were employed In the 
manufacture of 600 machine*. In 1860 the production 
had increased 3,000, and In 1800 20 000 machines wire 
produced. In the manufacture of which 2,000 people 
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wheat land can b* plowed, harrowed, and seeded within 
a oomparatlvely short time, for tractors are also used 
to operate seeding machines, both the pulverising and 
seeding being dono In one operation With the old 
style plow two atree per day could be plowed nt the 
cost of 12 60 per acre With the gang plow drawn by 
gasoline tractor one and one-fourth sires con be 
plowed in an bour at the cost of 76 cents an acre 
If the plows are drawn by a steam tractor, the cost 
la f2 per acr*. 



Ttdi isachlne outs the wheat, threshoa It, and doUwn K nwity ■wkwl In one rnotliiuoui upcntilco. 

UUl VUW or A 60-K0in-FOW» HARTSaTSA OOMBin 


grain was done by aeparata threshing outfits whlth 
trarelsd from farm to (arm for this purpose, but with 
tike opening up ot the huge wheat ranches ot the West, 
there ha* been developed and brought to groat per- 
tsetlon a oomblned harvester and threshing machine 
several lllustrathma of which are herewith reproduced 
Those wonderful maohinee cut, thresh, and sack the 
gram at on* operation A* they travel through the 
field, one sees the cutting bar, 16 to 28 feet In length, 
altcing its way through the standing grain and on 
the other eld* he witnesses the steady delivery of the 
grain In sacks ready to be hauled to the railway ele¬ 
vator Th* largest of tbeae machines are to be found 
In (gwratlon on the ntcific coast They are either 
hauled by toanu of from thirty to forty horeee, or by 
larg* steam traction engines The biggest of these, a 
Best machine. Is baulsd by a traction engine of 111) 
bone-power The cutting bar Is 26 feet long the sep¬ 
arator or thresher measursa 64 Incbea, aad has a 
oapaolty for cutting and threshing (6 to 100 acres of 
wheat per day, the amount depending upon the con 
dttlon of the grain to be harvested The cutting bar 
of the borse-drawn maebine la 18 feet long, aad the 
thresher measures 66 Inches. This machine can cut 
from 36 to 40 acres per day Th* harveettng expenses 
when using the steam harvester, are from 86 cents to 


were employed About tbo year 1880 shortly after 
the automatic cord binder was iierfcctcd there was an 
Immediate and marked Incroaae In the output do that 
by 1880 there were more than lOOOOO self binding har 
veelers built and sold, and 100 000 realtors and luowerH 
20 000 people being engaged In their productloo 
Although the Afflorlcau harvesting machine baa ex 
erted the most potent Influence In the develupmiut of 
the arable lands throughout the world there has been 
a similar ad vane* In the Improvement of other agrl 
cultural implements and a similar growth In the 
magnitude of tho Industry devoted to their manufai 
tore For the following statement ot the progrese 
mads as shown by a comparison of methods old and 
new, we are Indebted to Mr M. R B Owing*, of tbe 
International Hsrvister Company 
Piowiso BY Olp MmioDB AKi> Nkw —^The old wooden 
beam walking plow bas been superseded by Ibt modern 
steel beam riding gang plow Throughout tbe great 
Northwest, and In nearly ail tbs region west of the 
BUsslsBlppl River, the plow drawn by a traellon engine 
has long since passed tbe experimental stage Several 
lO-lnih plows are drawn by a 2l>-bon<e-power traction 
engina On a large farm where three or four such 
outfits are In cgMsratlon at tbe same time It Is not 
dUDcult to understand how thousands of acres of good 


SI MMAKY OK T)nS AllBICl tTl BAI MAdllVkaT INDtmTSV 
1860-18S5 



TitsKMifiVH Machivrm—T h< threshing outfit com 
roonly used thirty years ago lonslstcd of the old fash 
loncd seiMirator and tbo now antlquateil horso isiwor 
There were one or two band luUera and one or two 
feeders Biiiirdlng to the width ot cylinder were re¬ 
quired to food the grain Into thi niuililnc tlim< or 
four men luuasured and sacked the grain while three 
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tci Hix mpn w«r* ki<i>t biiRy atackinit tli« straw In n 
rloud of < hoklng dust 

Thp iiiodprn threshlae: machlnp U equipped with so 
iiutuiDHlIi band rnller self feeder, autnmatlr weighing 
end HUiktng dm Ire and pneuinallo swlntlng straw 
biBcki r III! nwessary imwer to operate all of whbh 
bring eltbir a Kawillne or steam traction englDL By 
tbr old mrthud of growlDR wheat, tho tlnm rrqulrud 
to )iriHliire a hiisliel Is Ibroo hours Tho modem har 
uHiiiig ttiarhines rao < lit the time down to ten min 
line the old cost being 171, lents per bushel, ns lom 
piirid nllli !>. cents iier bushel now Tho old thresh 
line iiiaihliie had a cnparlly of ITR to 221 bushels per 
day the modern nmihincs ran handle 2 two bushels 
and ovi r In I he same time 

ItcYiM Mai iiiirs—A similar advanro has )>ren 
niaili In niarblnrs for hsndllug the hay rmp I be old 
revolving wooden tooth hay rake has given plaie to 
the eelf-diiinp sulky steel boy rake This maihine 
ran lie opirated by a tin year-old boy who lan do 
more and belter work than loiild a man using the old 
method Tho liaj tedder enablra tho farmer to lure 
his buy qulrkly and grcally liiiprovi the quality of 
the liu} By means of the buy loader, timothy rlover 
or alfalfa can be token ilTeit from the swath and 
loaded on the wagon With the modern sweep rake 
the hay lan be taken dirert from the swath or ecsk 
and pul Into the sUuk with the hay stacker Hxten 
slve use Is also being mode of the derrick hay fork 
especially when the hay Is to be pul away In the mow 

COBV Maiiiivis —Thirty years ago mui h of the i orn 
crop was planted by hand cultivated with a one horse 
walking plow i ul by hand with the tom knife and 
pul Into Hill ahock by main strength and awkwardnisa 
to-day the iliuik rower aulomatlrally plants the corn 
In hills exHclIy the some distance apart so that the 
tom will be In rows no matter In wbal diroitlou you 
may look at the Held In other words iho youog rum 
can be niltlvated with a riding sulky riilllvalur both 
ways east and west ns well as north and south which 
of coiirae thoroughly destniys all weeds Whan the 
crop Is matured the modern corn binder cuts and 
binds the corn liiUi bundles ready to be pul In the 
shork One man with a com knife tan cut alHiiit one 
acre of lom In a day tho modem eom binder euts 
and bliide six to ten a< rts In a day 

The com busker and shredder has twen dot eloped 
■nd perfected within the Inst twenty years This won 
dertul maehlne enablia llio corn grower to double the 
value of bis corn crop Ileretofore corn has boon 
huskiid by band and the stalks have been allowed to 
stand In thi field and go to nnstn, for cattle will not 
rat standing tom stalks r'liiilng corn by hand was a 
slow and laborious task at licst but with tho modem 
corn lilndir the farmer tan cut his com irop promptly 
at the time when the nutritious Julies are still In tlie 
stalk With the busker and shreddi r he con husk his 
corn and shred the stalks leuvis and husks Into 
stover whlih lan be pul away in Ihi mow the same 
as hay nr i an be baled ('attie horses and slid p ran 
be fed on shndded fodiiir all winter and they will lie 
kept In good londltlon wllhnul any other fi-ed In 
the Unltid States nearly onu hundred millions of at res 
lire deroled to growing ivirn Ahoiit two tons of com 
slslks arc grown on every Bin Thi niudcru Imprnvo- 
mints made In the muiblnia used for handling ihe 
torn rriip make It poesIbU for thi farmer to save two 
hundred million tons of corn fodibr whbh when 
shredded Into stover U fully equiil In fei-ding value to 
good llintilliy bay At the low estimate of $1 a Ion 
Ihe hiiHkcr and shredder ainne If the whole corn crop 
were shroddid would annually add one hlllinn dollars 
to the agrliultural wealth of the country The i-orn 
Bhellir enables Ihe farmer to sliell his corn qiilikly If 
he does not wish to market his eroii In I hi car 

Carvii StiAHAina—In the old days the milk was 
slralui>d Into rrniks and put away in tbe lellar over 
right llii I ream was skliiiined from the imiks and 
Isborlmislv i burned Into hultir by hand 1 his old 
nielbiHl lill llir skimmed milk almost valueless—mid 
sour and dlliitid to sinh an exttiit Hist It bad little 
value fur feeding puiiHists \Mieii tin tnaiii si parator 
U iisetl the skimmed milk la both sweet and warm 
and Is mm h rcllslii'd by ralvis and pigs A great 
deal of work Involvul In handling thi milk Is snved 
by the use of a i rsnm h< parator The milk dom not 
have In be canted Into the bouse or to Ihe crllar or 
to the spring or cooling tank there art no unneces¬ 
sary cans crocks pons and other veasels that must 
be washed The mam ai itarstor enables Ihe farmer 
to double bis dairy prodmis with less Ihsn one-third 
of the work Involvid In liaiidllng the milk the old wav 
The yearly Incomt Ir.mi a sihhI mw should be 2li 
Under the old meihods thi >i arly loss was $22 which 
U altogether ellmlnalid by ihe use of the cream sep¬ 
arator 

OAaoi,y%y BSgaish. - Among the ImprovemenU which 
have helped to transform drudgery to a pleaturahle 
pastlnmnn tbe form the gasoline cngljie must be given 
a pnnninent plaee Ulnn we wrm boys on the form 
nearly alt the odd Jobe were done by hand The woml 
p]W Md l,be cum erib were always full of terrors for 


the avsnife (lann boy, fant the gasoline englite has 
wrought t magical ebaaga. Thla mechanleal handy 
man will tumloh power to operate the cream aeparator, 
to chum, and to teed tbe ensilage ontter, and It wtU 
saw the wood and ahell the com, and do Inaumerable 
other choree that are f ami l iar to everyone who bee 
been brought up on the term. The gasoline engine la 
both an economical and reliable power and It needs 
but little attention A lO-horse-power engine of good 
design uses shout one gallon per hour when doing Its 
full in-borse-power work. Tbe trolley car and the 
telephone are doing much to bring the term Into 
closer touch with the larger cities but It la the gaso¬ 
line engine that Is doing most to keep tho boy on the 
farm. It la made In various styles and sixes, to suit 
the needs of the ten-acre farm os well as thoae of the 
It n thousand-acre ranch 

MAMiar SraeAnitn.—A great deal has been written 
about tbe abandoned farms of New Bngland, and were 
It not tor the Improvements made on the manure 
spreader now eo generally uiod. tbe same doletnl 
story would be wrllton about many tarma In the Ohio 
Mississippi and Missouri valleys This region has 
always been known os the garden spot of tbe world, 
but even Ihe marvelous fertility that la so oommon In 
Illinois Ohio Iowa, Missouri and other Htates, noted 
for their bounteous <rops would soon become exhaust 
m If the soil were not replenished with plant food 
The manure spreader makes It poaslbls for the termer 
to renew the terttlllr of hla soil every year Instead 
Ilf growing fifteen bushels of wheat to tbe acre, be 
fertilises his ground properly and reaps a harvest that 
will average thirty bushels to Ihe sere Indeed many 
fields have been known to yield aa much as fifty bush 
els per aire 

The mmlern farmer Is working with a well-deflnod 
purpose Ills constant atm Is to do less work that 
iiqiilrea iiiuecle and brawn but more brain work Me 
purpusen to purchase maihluea that will do the drudg 
orv and Irksome tasks whik he hlniE<.l{ can find time 
to solve Ihe problems of farm management. A little 
head work pru|ierly applied to the management of a 
farm wilt often turn loss Into profit 


A Xeppellw r»lar KxpedliloB 

The objei t of the Zeppelin Polar Expedition Society 
nceutly organised in Oennany, Is sufllclently explained 
by lie title Tho executive lomrolttee bos deilded to 
send a preliminary expedition to Spitsbergen, In tbe 
summer of 1910 for tho purpose of studying tbe ice 
of the polar sea and determining the conditions which 
must be ssllsfled by n dirigible balloon operating In 
Ihe polar rcglone The coramittee attaibee great Im 
|iortan<-e to now Improveniente which will enable Step- 
polln ballooiiH to make long Journeys and dooms It 
necessary to make preliminary voyages over sea In 
ardor to solve nutnorons problems which are very Im 
liurlant to the practice of aeronautics In such condl 
Hons An airship will be at once designnd for over¬ 
sea flights and should be camplolod by the beginning 
of the yivir 1911 

It might b« thought that os Poary and Cook have 
roiubcd the pole—and found nolhlng there, as lould 
have been foreseen—It Is oseless to send out a polar 
expedition In an airship but this view would be erro¬ 
neous In previous expeditions the explorers have had 
mil her leisure nor hilUtlcs for the collection of Im 
imrtant sclenttfic data If tbe Zeppelin expodItloD la 
Ruccvssful Its membors win bo less bampored by lark 
of Hint, and less ixbBiiated by tetlgne and privation 
Henrci they may be expected to make sclenllDo observa¬ 
tions of great value 


Aglllll WlMS Wllb OSOB*. 

The quality of wine Is greatly Improved by natural 
aging In wood or glass, bat this method keeps a large 
amount of capital unemployed and Involves a teas of 
1 or 1 per rent by evaporation The same Improve- 
lutnt In the wine ran be accomplished more rapidly 
by tbe aetion of oxygen Dousslngault proved that 
exiiosuro to oxygen makes new wine loss acrid and 
hastens the deposition of Impurities In the form of 
lees It Is asserted farlbermore that wine does not 
Iniprovu by age either In wood or In gloss, unlMS It 
has already absorbed a certain quantity of oxygen 
from the air and Pasteur has proved that wine de¬ 
prived of oxygon Is not altered by keeping 

ArllBclar atlng has often bocm tried but It baa beAl 
found Impossible to obtain the deslrod rcanit by tha 
Introduction of either pure oxygen or pun osona 
The proceas patentad by Alfred Dorn a tew yaata ajm. 
annears to bo more aucceasrul It consists In tha In¬ 
troduction of oxygon and Its transformatloa Into 
oAonc In the Interior of the maxa of wine A tnbulaT 
electrode connected with an oxygen tank and an tndue- 
tlon coll la Inserted Into tba cadi, and a portloa Of tba 
oxygen thus Introduced Is eonvertsd Into osotIpAP tba 
electric rumnt Tba operation is eoPtlntMtf Dtt k 
period varying from twenty to ninety mlnutad, acoord- 
Ing to the quality and quantity of tba wina^ dlo- 
ttllod spirits It may be naeoasary to epBUka* ttw $naV 


1909. 

rnant atx Tbfl' lapM Arntmant mm ba M 

loired by nattugt agtag ^ a abort tUfk btrt^av BMn 
daaiik trl&o acqUias by tkte mitbod. is frate fbrty t*- 
slxty daya. tba quality of wtsa kapt for many yagnT hi 
bottlso. r 


■ataBMI^Isnak 

The treatment of stognan water with petroWnm, 
which Is effaetual alalss^noaqultoeo, operataa alao to 
an indirect maimer ,<m As&'iMc Vaadoal boa tnada 
Invaatlgatlona on boa^ ‘T/lmaMthie" dnrtog 8eptani> 
ber, 1907 Tbeae are abatracted In tbe Arebtvea M 
Paraaltoloale One Ht the holda of the ablp. wbtalx 
GonUtned silk eocopos, had been almoot entirely Cgi 
vaatated by lato. Their pr e a e nce ibare had probtott 
been due to tbe aacoharlne water from the frnlta $nt 
Ice placed near tbs bold In question To this body et 
water which It had been Impooslble to remove, petmr 
learn was added. Two weeks later, on arriving at Har- 
aellles. It was found that not one coooon had bami 
damaged by tbe rodonts Mr Hondoul sought to find 
out how tbe petroleum bad been eo elBcaoloae, he ear 
deavored to determine the eensttlveneea of tbe rat M 
petroleum A sewer rat wee subjected during abont 
forty five mlnutee, to tbe actlen of the vmpor of about 
100 grammea of commercial petroleum In a cloeed at- 
moaphere ta bell communicating with the exterior py 
a narrow orifice) Tbe animal began to exhibit Ik 
bored breathing and during the loat quarter hour, a 
lasaltude In its movements After those manlfeota- 
tlone the animal licked the batre of Its beard, it woa 
depressed and ate little Three days afterward It wM 
found dead In Its cege The autopsy showed that Ita 
viscera were very congested and that the IntsaUnea 
contained some petroleum Another rat woa subjected 
to a diet of petroleum It refused bread treated 
with petroleum, but accepted meats. It died after 
about a quarter of an hour Tbe author made Inqutiy 
In petroleum reflneriea, and upon boats which trana- 
IM>rt this product. Rats do not exist there or are very 
rare Mr Mandoul concludes that rats have a peculiar 
aversion for petroleum, which drives them away rathari 
than poisons them, the aversion with which they an 
Inspired resulting from their deeire to seek shelter 
from Its toxic aetion In addition the petrohnim, 
thanks to Its Insecticidal effect, rids the rata of their 
parasltee and of the Infectious germs which they an 
able to transmit 


(TtlcBry Coffbe. 

At the Congress of tbe French Association tor toe 
Advancement of Bcisnee, which was held In Mile Mr 
r Dorveau gave a communication In which be studied 
the history of tbe usage of Ihe roested root of chicory, 
Bs a Buhetllute for coffee—we are Inclined to say, aa 
an adulteration of coffee 

The author of this Invention is unknown, perhapa 
hi was not willing that future generations shot^A knew 
the name of him who conceived what many consum- 
ere cannot tell to call a misdeed, it Is true that tbs 
growers of chicory, and the manutecturera thereof, 
have worked hard to erect a statue for him. 

Not only la the name of the Inventor unknown, but 
even tbe date of the Invention has been seriously dis¬ 
puted, and Is a question which has long been dls- 
t-nssed After einmlning the documents, Mr Dorveoa 
believes be has boon able to eetabltsh that the Duteb 
used chicory In 1090 There was a delay of almost 
a century before Ita usage spread beyond the country 
of He origin, the Prussians were the first to adopt It 
In ITSS, the French have been making use of It sines 
1771, and there bos been a singular development -of 
the usage of chicory In Franoe sinoe that date. 

Vatanont d’Bomare, In praising the usage of ehlcoiy 
In his dietlonary of naterol history, publtebed In ]87f, 
without doubt contributed more thu anymie etoe to 
Ita widespread use 


How kogg Win Un WerUPo OBPPlx of Iron Loett 

I,esB than 2 million tons of iron ore was inined to 
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> tVW* 

Cl^t* Tie Lurgeit ud Noet Moden 
Sled Worl* ia Ezutence. 


Stetw StMl CorpomDAn f^arad U uaeaatary, aome 
four Taara ago, to mafco a cdkaldarable incraape la Ita 
plaat. Tba mora|^|| mgaatsd condltlona lur 
roaadlog tba aart^ aalating aatabliahments led the 
^ aompanr to aearah for a alU where a htri* area of 
'' ]aii4 ooold ha pnrchaaed glL a reaaonable price, and 
which wonld be located vUtln economical hauling 
dlatanoa of the great cantara from whlih the auppllea 
of ora, coke, and llmeatone could be dorlred Such a 
location waa foand In the State of Indiana on the 
aouth chore of Lake Hlehlgan, aome twent; Hre tnllea 
aoath of the cltj of Chicago Here the company pur- 
ohaaed a tract of over 8,000 acraa, with a frontage on 
taka Michigan of aavan mltea. One thouaand arrea 
of thia property. Including a water front two tnllea 
Ip extent, waa aelertad aa the ilte of the new ateel 
plant The property waa a dreary waete of drifted 
■and, antlrely unlnhmbited and covered with a ecanty 
growth of graM and acrob timber It waa an Ideal 
location for the purpoaa, for on one aide It waa acreial- 
bla by tba oiwcarrylng ataamera from Duluth and on 
the other aide It waa aerved by aaveral trnnk rallrcoda 
over wboaa trae^ the coke and llmaatona could be 
brought In and the flnlahed producta hauled away 
without any Intermediate handling or trana^hlpnient 

With inch a virgin site to build upon the dealgnera 
of the plant wera able to work with a free bend, and 
tba component parU of this, the greatest eteel pUnt 
In axiatenca, were therefore laid out with a strict 
regard to the economical bandllna of the enormona 
maaaea of raw material and flnlahed product It can 
he understood that where the total tannage of material 
handled In any Indnatrlal eatabllihinent rune Into the 
mlUlona, It le of the highest Importance that thIa 
material shall paaa 
from proceaa to pro- 

eaos, from hnSdlng to [I 

building, with aa III ^ II 

Ua handling and as /1a 

abort a hanl aa poa- /Jp» 

■Ibla, and in laying 
oat the huge open-air // I 
structore and Inclosed // 
bnlldlnga wbich Cover // JlB 
the 1000 acres that [■ 

Inclnde tbe present iiSC 

plant, strict attan tmfnmmH m% 

Uon was paid to thia mivaxawweaervywew-mew"* *»< 

^ . " «<*-■•» <h*«e./*aa|«araAOr »m 

feature. Furtbannore, 
advantage was taken 
of aaveral recent im 

provementa in the OUSRAS 

art of steel menu 

foctnre, notably that of utlltelng the bloat furnace 
gaaea In gaa-driven power plants to operate the blowing 
engine and provide electrical power for the operation 
of the various mills. Apart from the voat extent of 
the plant the feature which has attracted the attention 
of tbe engineering world to the Gary steel plant ta the 
great economies which have been effected by the use 
of gas-driven englnoe of great alia for tbe generation 
Of practically all of the power required for operating 
the machinery The plant la owned by the ludlana 
Steel Company, to whooe vice-prealdent Mr O Q 
Thorp, we are Indebted for aaelatanno In the prepsra- 
tlon of the present article 

Work waa commenced In March, 1908 and at the 
prenht time over one-half of the plant has been com 
pleted and la In operation The work of conatmctlon 
Is being Bteadlly proaocuted and when the whole work 
Is flDlshad the equipment will be aa followa 

A harbor, with complete ore-nnlaadlng tacllftles, and 
a storage yard capable of accommodaUng C.OOO.OUO torn 
of-ora 

Sixteen modsrn bloat fumacas, having an annual 
capacity Of *,<00 we Uma or pig iron 

Six opan-haartb furnace hnlldinga, each containing 
fourteen de-ton fumacea. The combined annual capac^ 
ny of thia plant la 3.760,000 tons 

A billet iniu and a rail mill the largest In the world, 
oapoble of tiitnbif out 4,000 tons of rails per day, plate 
mllta, ao aila^aaltlng plant, aad a large group of 
foOfohgnt mllla, tl|a ahewa pionta having a combined 
oepaalty aapeleW to mU all of tb* ateel that can be 
PWdttod^Jn tba open hearth fomaoa planla. 

A bfowing plant of a total aopaetty of *8,000 boras- 
pawar for fprtii^lni air to tk* blast tamacas, operated 
hr gaa engbaasnt 84^,aa4 ateam angliMa of 28,000 
bonoppwar fotat oajjiaclt/^ 

An alaetrta iMlfiar iftaiU, driven by gas anginaa of a 
comMiiad eapicffy ct tN.8«e ttonM-poww. for operatr 
Ing tha varloiiB mUlA 

A eonpM* adulpmont «t foaobanleat aliim M which 
all Of tha ropalna oan bomada aM mnob of tba mn- 
ohiBafr tpqnirod bg tba jitnnt 


A water anwly system, served by two 10-foot cen- 
dalta laadlBf from Lake Michigan, whose pumps an 
capaMa of supplying 170,000 gallons of water per 
day under a bead of I80 feet. 

A railway aystnm extending throughout the plant 
which Includes 126 mlioa of standard railway track. 

Adjoining the ateel plant tbe company has built an 
entirely new town for the ai-commodatlon of Ita cm 
ployeea Already It hoiisna some 16,000 iieoiilc, pf 
whom about one4.hlrd are employed at the worlu and 
includea about 600 dwellings, three hotele aud a w bopl 
house built by the company Also many dwelllnxH and 
buaineaa blocks hate been erected by private peraouB 
The town has been laid out on the mnnt approved mod 
cm lines with broad brick |>avad con< rele nr macadam 
etreeta and cement eidewalkn It contains IIh own 
waterworka and gaa plant and the whole Ut«u Ih light 
ed frum a large generating sutlun In the Htcel plan) 
Space has been reeurved tor two recreation i>arkB and 
everything la bt-lug done to render thia city cninpamhle 
with the bent model InduHlrlal titles of the country 
TUN oai. mX.K ANU IIVIAIAHIKU AI-miAMKH 

When the ore steaniem from Duluth arrive at 
Gary, they enter an artifli lal canal 8i feet deep and 
260 feet wide, which exlenda at right angles with 
the shore line tor a distance of 1,060 feet Inlanil 
when It widens out Into a 760 foot dlsmelir 
turning basin The wtisl bank of the canal ad 
joining the steel works Is formed by a mnsiilvit 
(tinirele retaining wall bock of whlcb cxtindlng 
parallel with tbe canal, are the ore iinloaileni the ore 
handling bridges and a voat mstn concreted arts wllli 
concrete vralls nn either side fur (he stornge of the 
ore for winter nse The completed plant will Intiudn 
ton unloading machines of the Hulelt type klni h inn 
chine consbits of a massive walking Is uni at the outer 
end of wblili la a \ertUal arm ending In a IlKoii grab 
bucket The steamer In moored ulongatde the lomi'cte 
bulkhead, and as soon os tha baubes are off the un 
loaders ibrnst their lu-ton buckets latu the holds. 


rlsa Into which the ore. coke and limestone are dellv 
ered from the bin spouts. The lorries carry the ma¬ 
terials to what are known oa the furnace skips,'’ lif 
whlcb there is a pair to each furnace Tbe skips run 
upon an Inclined railway which runa dlrocl from a pit 
below tbo transfer enra to the rharglug platform at 
the (op of the blast fiirnaeei Koch trip of the akip Is 
made lu about 611 seconds and Its average load con¬ 
sists of about T liilo luiumls of ore or (I IHMI pounds uf 
llmestoue, or dtlOO pounds of coke Tbe operator 
merely starts the skip on Its Journey Ita Journey op 
the Incline and the hull ul Ihc charging platform 
above are purely automsllc 
The blast furnuce Is a huge steel aliell lined with a 
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furnace Is contlnuniis amt Ihi It mpcraliire varies from 
(hut of the molten Iron In the luarlb ul I lie huttnni lo 
Ihut of tin cold cliurgp whiili has JnsI been lulroductd 
at the toil As tbo charge Is reduced It gradually de- 


and lliu metal are 
se|>arait ly drawn off 
Into ladles the slag be¬ 
ing hauled to the slag 
pUti and the melal 
being laken to the 


■HOWUe THE SISTUBVnOV or THE rVEEAOE OABES AT OAET 

bring up the ore and deliver It to a conveyor car cvtAc 

which runs bock and dtschargos It Into a trough un the The 

edge uf tbe etoikyard, or Into u hopiier un the iiiai blno la the 

from whlcb it can be shot Into cars Tho niacblues will In proc 

have a combined unloading capacity of 2 600 ions of aary fu 

ore per hour Working In mnjuiutlon with tho fliilell Ing cm 

unloadera will be Ion Hotfver A Msaon traveling con are op 

veycr bridges These huge strut turea flve of whhh R4 Uhii 

are shown In our panoramic view of the steel works elmlrli 

are shout 600 feet long They extend from the enn (rli gc 

Crete trough before mentioned Into which tbe HuUtt sixe ai 

unloadera discharge dear across tbe whole width of imwer 

the sldckyard Kach bridge Is provided with a 16 tun Orig: 
grab bucket by which the ore In picked up from the gnsc>s i 

trough and deposited In the stock pile from which It fiirnnii 

Is plckc-d lip again as It la needed and loaded Into iinces 

tbe blast furnace supply cars Ihe object of the hugu large I 

■lorage yard which la 4 000 fewt in length Is to eiisbio sleani 

tho company to provide a snlBclent supply of ore lo nut the 

operate tbe plant during the flve months of the year nl Cur; 

when lake navigation la sunpeiidod •its total capai Ity gram t 

la about 6 000,000 tons Raeee. 

THr WAKT rraiCAcrs given 

Back at the atockyard and extending parallel with prnduci 

tho same are pigbt hlaat furnaces (to whlih eight the wl 

more wilt be added), each with Ita equipment of will he 

four hot blast atovea Tbe blast fiirnncvs are X8 feet amniini 

In hal^t from the tap bole from which the hot metal In whi 

la 4rawn to tba top of the furnace lining, and Hie ca eiiterlii 

paclty of each la t(60 tons per day “"vs 7 

Between tbe stock pile and the fornaca Is a long line washer 
of elevated atorage bins arranged In two parallel rows imr ccr 
One row la for coke and tbe other for ora and lime imwcr 
stona Above the bins are four tracks on which travel furnace 
two flO-ton oleotric tranafer cars. The ore la loaded iirimai 
Into the tranafer cars by the buckets of the overhead solid I 
ore brldgeo. The coke and llmeatone are brought up burned 
over tbo bins by rati and deliver their load rilrec tly goi>B dl 
by gravity Ai the boltom of the bins are apoiiU con Tbe gi 
trollod liy eleotrleallr operated gates aud below these tbroug 
are traoka wUoh run tho full length of tbe bins four U 
Travollpg on UmAO Cracks are eloctrloally operated lor- 
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'' The workhiK huno. OMTV vtow sIkh 

t lUETATOl AT AUnTUnC, KAnAA. OAFAOITT, 1^,000 

_ttaeaa have been developed along 

|lo«a ahleh have enabled the 
United Htatva to handle wheat 
with an erononiy and dispatch 
which la not to be matched In 
any i>art of the world 
By way of lllnelrallng the 
metbnde by which our grain 
crop le bandied we will follow 
the course of a consignment of 
grain from a farm on tho west¬ 
ern pmlrlcB Btroea tho broad 
American continent and out to 


Inverted In paaa- 
Ing over the 
eirap pnlley, 
empty It Into A 
apout placed 
there to receive 
U The lean of 


country e 1 e ▼ a- 

tors can lift a ihouaand butbela an hour, the lega In 
the huge elevatora at Chicago, BuOalo, or other great 
elevator renters, can lift aa much aa tan tbouaand 
husbnla an hour Aa the grain la delivered from the 
bead of the elevator. It deaoends through wooden ipouta 
Into four grain blna from, ten to twelve feet In depth, 
wblih form the main part of the building 
The next etep la to load the wheat into the freight 
can, which are abunted upon a aiding adlolnlng the 
elevator The operation Is simple The grain la drawn 
from the bottom of the bln Into tha boot of the ele¬ 
vator, lifted to tbe top of tbe bouse, weighed in hop¬ 
pers, sod then allowed to flow by gravity through a 


tlons of all grain elevaton, big or amall, whether the 
building Is built to accommodate live thousand buahels 
or two mllllona From the receiving house the can are 

_ hauled to one of our great Middle West 

dtlea, such as Kanaaa City, 8L Umla, or, aa 
would probably be tbe cMe, Chicago. In 
coDjunetloD with other trtlnloads of wheat 
they will Anally be rolled alongside of, or 
Into a covered way beneath, a huge 
structure SOO to SOO feet U length, StO 
to 400 feat In width, and towering 160 feat 
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fpfa. ^ air If It b« ode of tb* older buUdtnga of lu 
^ «m be botlt of Umber, bnt It it be of the 
lateet noOetronUon, nioh m tbot thown In our UluetlW 
thm of ftae l,0«0,00(Mnuibel elevator tor the Oimnd 
Tranb fUifiW ot TUten, OnUrlo, or the Sanu F« ele¬ 
vator et Cbteano, IIL, of 1,500,000 buabela capacity. It 
wUl be boUt of 


our five tbonaand buabela have bran aold and bouj^ht, 
and sold yet again, and that by tbe mere flick of a 
man’a Anger 

Arrived at the great rity nlevalnr, the rar dnora ate 
rolled bock and oar five thoueaiid bnehela of grain are 
Inunedlately attacked by what la known an the power 


0 

Kphotel ’ JTiie rnnalatu of a largo two-handled ecoop, 
to which la Bttaiheil a rope that la woOnd upon a 
rotating driiin ^ 

Tbe drum la so fixed upon Ita ehnft that whan 
the man at the ehovel walkn away with the latter 
the drnm nadlly unwlnde but ue anon oa he 
atO|ik the drum 




ooneiAi. Tuw of tti pahta H iutatoi at chuam. 
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Chicago and the Railroad Syatan 
of the Middle West 


Tll^ ( Ai'iiAi ot Tiir Miihiijt Wmt—W hen the flr»l 
AinerliAD Hiltler John Klnxln, thu Indian trader 
iHtnhllKhL-d himaeir at the mouth of tho Chlraitn Rlvor 
Ml thi yiar ISOI, b« little Imaclnod that he was re- 
Klioimlbli for the beKlnnlnae of one of tho (troatest 
lilliH In lh< world, nor did he know that he had arol- 
ilinlully lilt ui>on llio \ory H|iot whhh by virtue of Iti 
KooKraiitihal loiatlou wau iloetlnod to beoome the 
aroHloHl mllruHil renter In thu world On the other 
hand to do JiiHtlre to thin flrat aottlor It should be 
inenllonid that the B|iot whhh ho rhoso for tho homo 
of hlniwiir and family wae a (t.nler tven at that early 
day well adapted for suih trade as carno hia way, 
for BH far lauk BH the early daye of Fn<nrh exploration, 
tho ChloaRo river formed jiart of a line of travel by 
which the Indians roaibid tho Mleelaslppl River Ry 
Juurmylni, ii|i tin rlirr and Ms south liranih a lairt 
ago of Bonif four or five miles brought the Indians 


noia and Michigan Oanal, and tbs State was granted 
alternate eecttons edt land on both aldea of the eabal 
route The ootninlesloners proceeded to lay out towns, 
one of which was Oblcago, which wae located at the 
ABOtem terminus of the canal. The lands were thrown 
open for purchase In the year 1S30 Buildings wars 
erected, and a movement of settlers at once commenood. 
(hlefly by way of the lakes and largely from New York 
and the New England Statos. la 183S Congress made 
an appropriation tor a harbor at Chicago, a channel 
was cut through the sandbar at Its mouth, and In I8S4, 
for the flrat time, a schooner sailed up the rlyer 
1'hree years later the town was Incorporated as a city 
with a population of 4 170 

The canal failed to fulfill the high hopes with which 
It had been constructed, and Indeed tt was not finally 
completed until the year 1848, but a new method of 
transportation was at hand which was deetlned to do 
tor Chicago and the eurroandlng couptry all and far 
more than had ever boen promised by the canal In 
the year 184T the Orst mile of railroad (running to¬ 
ward Qaluna, III) was commenced, and three years 
later there were forty two miles of connecting lines. 
In February of 1882 the city woe connected with the 


po^latloa had gsoratim doubled, the esdsoa ot IMl 
showing 14M,Sdd. ]a 1*00 It had 
souls; and Os city's ayes, which ^ ld*7, the geatr ot 
lU Inoorpontkm, wae |6S square miles, had Umsased 
to 180 818 agnare mllas. Today the populatten of Ohb 
cage Is estimated to be 1JT*,*00, and the aa weeed 
valuation ot all taaable property Is |4TT,t91,*Tt 
CRICAM TKB aaBATBST RAUJIOAn OMTaB in m 
W’osLo—It Ukee hut a look at tho mllroad map of tho 
United Slates to nnderstand why Oblcago ta to-day, and 
has been for many yeara, the greatett railroad esntar 
In any country BHnated at the eonthem end ot lAks 
Michigan, which prejecU tar dowa Into the gnat em¬ 
pire ot the Middle West, It not only InteroepU aU the 
great trunk raUroada, which reach with their eonneo- 
tlons from the Atlantic to the Paclllc, bnt It forma a 
natural meeting and transfer point for these prodneta 
of the West, which seek the advantage of water trana- 
portetlon tc and from the East affordad by the chain 
o' Great takes In the opening up of the vast unoccu¬ 
pied regions of the West end Middle West, Chicago, 
In common with St. Louie, formed n natural starting 
point for the pioneers and Immigrants who were seek 
Ing to better their fortunes In s new and undeveloped 



ThteliLian liHklwln rnlaht cnslnr, welshliiganc tow, wu tnillt forllNiflnuthcrn FadOo BaUrawL It l«ca|Mt]>ln<ir haulliw at 10 nasesB hours train of MSesnwehmiiis, with load, ntaBssoah Tbs Inin, 
wDiirlihislu,oiu lowwMiJdiiiaofafurovuraiiiitour my fruoi Llty llaOequare to the Battery heir r»rli Tlie tower out lepnseatr tho (to of s Ragle air, lODlIgM by met by ■tbet, that 

would be DDDOBaiT to miotBlo thebaul of wheat handMI. 

THI HOST rOVUrVL nilUBT IHOm AHO IHI LOAD R OAH BAVli. 


across the dividp and pnabled them to launch their 
canons on the IVs Plaines Klvcr down which they 
could paw to the Illinois KIttr and so to tho great 
Mississippi M la InipriHtIng to note in this connection 
that the (hleago Dralnngi < anal a splendid water¬ 
way 22 fiHt deep and froin no to 202 feet wide fol 
lows approximately thin old Indian trading route 
Whtlhir or no lohn Kin?It had any comeptlon of 
the gnat stratiglial It iiiorlniice of the place which he 
had acletted to maki bin huiiie and drive his bargains 
BubaequenI history lins hIiohii that this lonely spot In 
the remote wlldemiss wan destined to become the 
greatest meeting and duttrlhiiilon noliil of that won 
derful network of rails ays which has grown up so 
rapidly owr the whole rmr of ilm l.nItcHl SUtes On 
the opposite hank of Ih ilcr from I he Klnrlo home 
the United Slntea governmnii located Fort nearbom 
a mere stockade containing two blockhouetia the Unit 
garrison of which consisted of one mmpany of In 
tantry of the Flrat Regiment The m illi meiit at Fort 
Dearborn mads but little growth until after the war 
of 1812 and in 1830 It consisted of a hamlet ot log 
fconsea tenanted by loee than one hundred people In 
Uir OoRgnM authorised the conetructlon of the 1111- 


Ftot by the Michigan Southern Railway, and In the 
following May by ibe Michigan (tontral The elteot up- 
cm the growth of impulallon woe Inatanlancoue. A1 
though between 1837, the year of iu Incorporation, and 
1K40 (he city hod Increseed only from 4 170 to 4,47* In 
population, the Inception of railroad conetructlon 
proved such a powerful stimulus that by 1850 Chicago 
had a population ot 88,208, by 1800, of 108 208, and by 
1870, of 306 806 Then, In IKTI came the Oreht Fire 
That terrible dlaaatur, by all the logic ot human eventa 
should have dealt a death blow to the city or at leoat 
have retarded Its growth for many a decade to oome. 
Three and a third equare mllea of the city were awept 
out of exietenoe and property valued at 8iR7,’O0O,ODO 
woa doalroyed, bnt ao far from chechlng the growth of 
Chicago the dlsoeter aerved merely lo demonotiate 
the latent roaoorcea Ot the city, and the unboanded 
faith both of Ita people and tho country at targe la 
lU future deatiny The wreck of the woo4eB eflF 
wae quickly ewept away, and within two yedn tfw 
burned area was oovered with buUdluga ot Uu| most 
modem type, furthermore, nine years attar tim dim 
aster Chicago hod p aaasd the halt mlllloa mark wltt 
a poputaUoB 8084**. la the next tea yedlk th* 


conntry In thb work ot davelopittent, the railroad 
waa always the pndomlnant taetor Starting from 
Chicago, Ilnea began to mdlate ont over the wide and 
rmltrul areas of the great Mtaetaatppl Valley, acroas 
the vast prairies, which aws)led oaly the udowahare 
and the buehandman to develtm JUietr latent fertUlty, 
and Into tho fardletant Rockies, where lay hidden a 
vast atore of mineral wealth. On the other hand, the 
eastern railroads, as they pnihed their way oeroM the 
range of mountains Which eepnrates the older eaatam 
Statet from the great Middle Weot, naturady laid their 
ceuiaa for Chicago aa the nalnnS PotM of aonneotloB 
aRb the rapidly exiendlng raMmad ayatemo of the 
West Meanwhile, the dtacoveny of gold la Caittomls, 
and the Ihcreoslng enlightanaeiit no to the natuml 
reaohrceo In Jtimber and agrlonltnal tagd of tim noun- 
try lying between the Rooky Mountains and tho I^WeUta 
Gooet, had led to *n extenalttg ImililgfaUaa hqt tea add 
overiaad lata tbal eenatiy BAPrug^i We kuUl WBOR 
tho Factfle oeastji ai^ H woa aid l^iW*** «<• ■)» 
tarns ot the Mlddto VSM bifiu to thihisll’ 

the Rocky Hotatata raqpe, wAh g 
tfa n eeo dtlgq iwdt n cnae m looe. ^inoiajd|dNa'o|i^ " 
ant KWd wt Ihli Atnowr. th*-- ^ 
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- lymm It, ^" 

br Ui» bqjteiiilt at Hw llortlMni Piolfle, th« 
* Rnlib m. tbb Noram, asA thia 
UM C&WMO, MttwMikAa * VMt oonplatad lU tiatta- 
dOBtlnMial amBeeUoo. lUwtwfeda. a treat north-aad- 
Matb DOuU wat Mtaw built ta the Ulnierippl Valler, 
irhtaii nldnatelT derelopeA Into the preeent lUlnota 
Ouitni Baihrar, hr whtah diiact oommnnlratton In 
aSorded from OMeaco to the Oalt. 

It la iBpaaatUe wlthla the UmlU of the preaent arti 
cle to eater Into the hlatorr of the development and 
•rotrth of the oomplleated network of railroada which 
la dlteetlr trlbutarr to tihlcaio, bat the claim of the 
elt^ to be the leading railroad center la auggeeted br 
the fOltowtng table, which glvea the number of through 
and anbnrban tralna Into and out of Chicago and the 
name and mileage of the varioua tributarr roada. It 
will be aeon that out of a total mileage of about 226,000 
fflllea of the whole of the United Statea, nearly one- 
half, or 100,122 mllea, la directly tributary to the city, 
and that, ever theae roada a total of 1 204 tralna enter 
and leave the dty dally 
Nambvof n^nrara tmbiitak to cHii.aoo 
StSt aSSii. Mum of Boihrir Mlkaie. 

10 Ateblaon, Topeka h Santa F« 0 070 

10 Baltimore « Ohio 4,447 

20 Chicago ti Alton 098 


SdMstlfic American 

Rnonviira ano Diamummno thk Fnaiairr —Blee- 
where In the preaent laaue we have apoken of the pro- 
dudlveneoa of that great empire of the Middle Weat of 
which Chicago la the capital Spread out over tbo 
twelve Statoa, which In government miwrU arc known 
na the North Central DIvlalon of the United Statee, 
with their area of 762,660 square mllea, and their 
population of over 30,000 000, nre between 86 000 and 
00,000 mltoa of track Within thIa area la more than 
ono-half of the wealth inveated In improved tarma In 
the United Statea, and over one-hair of the live stock 
and neat cattle It prodncea 78 per rent of the total 
food prodneta and more than one-half of the butter c€v 
reala, potatoes, and poultry that ate raised In iho entire 
country Although dlattoaiy an agrbultural district. 
It la rapidly moving forward to Its nltltnatc poelllon 
aa tbo leading manufacturing renter Alnndy It poe- 
svaaca 100,000 manufacturing eatahllshmenta rt present 
Ing an Inveated capital of over tsooooouoou which 
pay out annually betweon $700,000,000 and $800 000 000 
In wogei, and the value of whose annual puodurta la 
about 24,600 000,000, or about 25 per cent of I he value 
of the products of the whole country Aa far back as 
1006, the total ontput of bituminous coal was 81 000 000 
tone, or over 32 por cent of the total amount of bitn 
minoni coal mined in the United Slates That Chicago 
la the center to which the produrts of the Weat and 
Middle West are carried for distribution and reahlp- 


the track communicates by awltchea with scores of 
parallel tracks, on whiih the eeparate I rains are made 
up This railroad la a complete orgnnlaatlon In itself, 
possessing Us own locomotives, train hands, and offlee 
Btaff, and the system of distribution Is probably the 
roost effli tent uf Us kind In the world In this con 
nectlon It Is interesting to note tliat within the llmlls 
of the city of Chicago are more miles of railroad track 
than some States cootain within their borders Alto¬ 
gether 2,404 60 miles of track are owned liy eighteen of 
the twenty-six lines which cenU'r In ('hiingo 
riiii ADO'S Sixty Miits u» Fhhoht 8i sway—T he 
Illinois Tunnel Comiiany owns and operates sixty miles 
of subway for freight Irnmc under the business heart 
of Chicago Connottions are madi with all of the 
prlmliml freight and passenger stations of the city and 
with the do<hs on thi thren lirau< hi-s of the ( lilcHgo 
Klver There arc also conneitlons with the hasemenla 
of many uf thi Uuiding wlinlesale n tall and maniifac- 
turlng indiiatrlcs of I hliogo A dlsiiosal station Is 
situated on the west bank of the t hliut,o Hlver from 
whhh vast quantltlea of cxi'a^alcd luaierlal refuse and 
other waste aru loaded on scows and transiioTled to 
anal dumping grounds away from the city The direct 
connection of the freight subway nnd this disposal sta 
tion saves hauling through the sln-eta of Chicago thou 
sands of tons of waste material Tbo tonnage of 
freight handled to and from the rallwaya through the 



17l4lUna,tliBlatsat4oBa<iqnatru<ited<otliannaiV, fckUBinnailnlwigtli. was tsiUt wllbin the brief qwciB of at lunotln. 
Bridge oerasa the Nlsmuri Biver at Isimlsud, Huatona. 
na UTUnoi or thi o, ■ * ir r baxlboas to thi PAOino coait. 


72 Chicago, Burlington d Quincy 8 060 

1 206 Chicago d Northweatern Line 0,226 

I Chicago Cnat Western 1,467 

12 Chicago Terminal d Trans. Co 368 

I Chicago^ ladlanapolls d Icoolavllle 678 

Chicago, CtnclnnaU d Lonlavllle 284 

U Chicago d Wewtom Indiana 60 

Chicago d Brie 2383 

14 Chicago, llllwankoe d Bt Paul 8,260 

12 Qrud Trank SyatMB 2,212 

252 lU&ioki Oontrul . . 2301 

01 Chicago, Rock laland d Pacifle 7326 

New Fork Central Unaa, Inctud- 
' tog 

23 Laito Bbore d Weblgan Bonthern ] 

, lOtMgaa CantPol > . I 12,634 

Chicago^ Ittdlmn A Bonthern I 

^ Vtod eai t oOih Bi Ikud d Banlt Bte 

^11326 
. I 2311 

.. M14 
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menl is shown by the statlatira of the Chicago Board 
of Trade for 1208, from wbirb wo learn that In that 
year the railroads brought Into the city over 10 tM)U 000 
barrels of Sour and 230 000 000 buahei- wheat corn 
oata, rye, and barley of which over 0,000 000 berrela 
of flour and over 180 000,000 bushels of cereals were 
reshIpped by lake and railway In the same year over 
3,000,000 cattle and 8,662,000 hogs were received at 
the atorkyardf by rail. Of potatoes over 13 600,000 
bnabels, and of hay some 300,000 tons were brought In, 
ninlnly by rail TJmlU of space prevent any further 
statement of statlstlca, but enough has been quoted to 
give an adequate Impression of the enormous quantity 
of fUsIght which day by day entera the city cither for 
home consumpUoh or for resbipment to other ports 
Chicago haa aolved the problem of redlstrlbntloo and 
resbipment admirably by tbe construction of a belt rail¬ 
road, wbleh extends aronnd tbe city, and connects with 
each of the railroad freight termlnala Aa the tralna 
roll Into the varioua yards, they are broken up, and 
tbe various oata sorted out and rearranged arrordlng 
to tbe parilealar railroad over which their journey le 
to be conttnaed. or tbe particular point within the city 
at which dsUvaty la to be made. The resorting of tbe 
ean la dohs la agraa eosea by gravity, tbe oars batng 
gtartod dosra A BiMto taoUss, at tba bottom of wbleh 


tunnel has shown a elrady liirrcasc' during the Inst six 
Jinrs, and has decreasi'd the hauling b) ti uiiih tliruugh 
thi> city Whether thi bore of this liiniKl sill Is cn 
Urged to ociuinmodsle passenger iraflli ns well as 
freight traJllL Is one of Iho problems now under con 
elderatlou, but It seems reoaonahh to expect that a 
start will bo niaili In the near futun on some plan to 
handle the IranirnHo passenger linslnins within the 
city underground and thereby relieve the rongestloii 
of the stroels 

Railwat TrsniVAF Fai ilitiks —I util recently the 
trrnilnal facilities for passenger servlec In (hhago 
have not been cummenenraie either with the imiior 
tanco of the city or with the slw of Its iiasmnger 
traBc This eondltlon, however, la being fully cor 
rceted Tbe president of the PennsylvnnU Kallrosd 
recently announced that a new station would lie built 
In Chicago, and that the work would be sUned at un 
early date and pushed to eompletlon os rapidly os 
poesible The cost of the new Union Stsilon Is to be 
about 136,000 000, and It will br occupb-d bv the ssm< 
railroads that now use the Union Station the Penn 
sylvanla, the Chicago, Milwaukee a Si I tin I the Chi 
eago A Alton, and the Chicago, Bnrllngtoii A QuInLy 

Tha NOrthwratorn Railway Is completing a 120,000, 
(Coallaaod oa page 462 ) 
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IMX THAT WILL >0T BVR. 

Ill I'lifi Sir Hmry liiwmiir InvHntifd a procow of 
Bill] iimkliiK wlilrh rcvoliittiinlxtKl llM Iron and Htonl 
InihlnitiH II7 this Dipthod It whs pmulble to turn out 
nil liiiinMnoa toiinoKi ot a Jow cost and with a low iirr 
(•nlAKO of I'nrbon nnd inanaanrae To bo able to pro- 
iiiK-o In larRi (lumitUloa and at a low roat a molal 
nhlih bud i\< 11 Kroatir lonulle atrongth and dm Hilly 
lliHii Hond lion at omt inalibd ati-ol to luko tlu> plaiu 
In (uniiiHut bllhortn bold by Iron 

t\hlU Him I bad u aroaler ti nallo atronuth and Kroal 
cr rlftldlly than Iron It had lortain llnilialinna whlib 
liBvi grown liii rouHinKly H|i|iaroiil 1 beao IlmltaMoDs 
aijpi ar In tin imr of rti-ol whoro II 1 h Hiibjoot to aovoro 
roiruHlvi aui iiIh oh for ■ xauiplo In Ibo attnoaphom 
of (Itba Impn gimti (I In Ibo fuimg of gag or roal 
ainoki Mt till koukIimii wtih llg Hult air In thi ground 
with llH duiiipmiw or In bnallllou whire It bmomoa 
tbo Inu rraitti nl londiii lor of 1 Iw Irlial < ui ronU Steel 
hOB (uiiK to fall (ongldorod iinibr thoHo luudlllung and 
nutwIlbHlaodlng llg olroim bardnoiin of tixture a 
(oniiinratlvoly abort ll\od nn lul 

Iron nnlla taken fnini doinollgln d buiiiii.a that were 
faiilll In llio I Ightii nth lentiiry an bundi d aboiil ag 
f iirluB Till ti>-da\ In niuiiy a ahliiglcd riiur Ilia 
Kliliigliw mil last I hi Hit 11 nuIlH Tint DaparliULDt ot 
AarlenUnre inteod tin m nllim iitu of Ibo faniier whin 
U iiraiil opou who luakont tht nooiiuilty of Improving 
Ibo (baraolir of tin wiro fentt go that the farmer 


Sci«citlflo American 

alag dlatrlbaled throtigbout Iron wag bellmed to act 
as a ruat preveiitlvci 

Tbo aama authority aaya "If we onnpt the elec- 
tro-t hem leal explanation ot the lorroalon (tf Iron, 
there ran be no doubt that rondUInna «hloh Inhibit 
(lertrolytic effeola also inhibit rorroalon and tdes 
nrta. The purer the Iron In respect to certain metala 
whlrh differ eloclroehemlcally from Iron and the more 
larefully the lark of homogeneity and bad Begregatlon 
are guarded againnt, the less likely an tli' Ldoctrolytlc 
• ffneta to become serlooa Those points ronsUlute the 
msenllal probloms which confront the msnntaiitnrer 
who desires metal that will havo a high resistance to 
(orroeion 

A few years ago the American Ilolllng Milt Com- 
lisny, of Middletown, Ohio, began to luvegtlgate the 
poaalblllty of producing from their open hearth fur¬ 
naces from whlih they were making high-grade steel 
by tbe usual method a ateil very low In carbon and 
manganese The gurcega mhlevcd In this direction 
Biiggesled that It might bn tioaalble to reduco the scrap 
nnd pig Iron to a molten mass In an open hearth fur¬ 
nace and cast It Into Ingot iron withont Introducing 
the Impuiitles that ant known to be active agents In 
corrosion 

In making steui by the open hearth proceaa, tho fur¬ 
nace Is charged with many tons of selected scrap and 
pig Iron and the chargn la raised to a sufficient tern 
iierature to bom out the carbon and the greater part 


*Tfaa above naUrlal." iMff« thg nport, ”la ^bry » 
otptkmal foe Ut jffirlty, and la tbe moot qoB-oocrasHre 
material that 1 Haro eaamlMd-*’ 

Wnir apedmaiM at ingot Iron mibleetod to teata to 
determUis tta topallo otrala abowed tba fodotdng M- 
sniu Breaking atraln per aonare Inch, from 4MB7 
pounds to S1,MB pounds, limit of etaattelty per wjuaro 
inch, from 88496 pouuda to 4147T ponada, aloogatkm 
l)or cent of length, from 40 per cant to 49 per ceat 
We preiant n aet of compamUve lUoitratlone, shew¬ 
ing the resolla of corroelon taata on Tarlona nitldea ot 
commerce, one of each pair being made of tbe aow In¬ 
got Iron, and the other of steel or othor mttOriaL la 
every caae, both epeclmona were tmmeraed in a bath 
of 25 per cent anlphniic acid The Ingot Iron and oba^ 
coal cyebolta were treated In the bath tOr all honn, at 
the end of which time the Ingot Iron eyebolt ahowad a 
loss of 16 6 per cent, and the charcoal Iron eyebolt a 
lose of 77 3 per cent In a five-hour teat ot two railroad 
■pikes, the Ingot Iron specimen loat 11 8 par cent, sad 
the steel spike 791 per cent Even more remarkable 
was the comparison ot ingot-tran and barbed-wire 
fencing msterlsl, the eteel wire loelng 9&S per cent el 
lbs snd of one and a half hours and the Ingot-Iron 
wire losing only 61 per cent In a forty live mlnutee’ 
test of two nails, the slcsl nail loat 89.9 per cent, and 
the Ingot Iron nail 418 per cent The twro specimens ot 
corrugated roofing material wore placed In the bath 
for fifty mlnutee, at the end of which time the steel 
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iiBlng It would not hsve to renew It every Bve to nine 
yianc The thrifty housewife pleased with the beauty 
nnd nlreiiglh of hi r new gahsDlgcd water pnll, Ih hiif 
I rim (I anil Indlgiisnt at linvliig Iiir maid tall lur at 
iinlloii BH It iMuniri to lur after a very Hhort lime to 
till liiileH In till biitiuui 

It In gincrnlly cnnHlileriHl a plausible If uiil ilein 
iiiiHlratiil lliiorv tlial this ruglllM nature of steel 
iiiiuiH rriiiii Its iliciiiliul Htruiliin Till ileiuiiilB In 
liniliiciil luto lli« multi n inaiw of Iron In the furuaie 
and In Iliu lailli to loniurl Iren liiln sin I are bshi n 
Hally ImpurlHis I'ndir urlaln iiinilllliins an eleitro- 
litlc aitliin Is sel u|i wllliln Hu Hlruilnre of the sti-el 
faetwein Ihesii ImpiirilleH with a reniillant disintegra 
tliin Ilf thu metal 

Thin Ih n growing 1-0011111110 thul tlie cerroslon of 
luilals Ih due Id this elnlmhlli aiiliiii Anurdlng to 
the lali-Bt thcor} rustlni; iiiinnuiiieH nii Hie Burfan ef 
I ho luilul Lciunso of a illlfireniT ef potential thin 
S condIHnii wblih Is due te Hu impurllli-s In Hie metal 
sHih as larhnn sulphur pliusiihurus mid isirtli iilarly 
niaiiganise Dr A S riislimnn hi a pamptilel entlHid 
"The t'lirreslnn ef Pi iin tMrc publlsliid by the 
rnlted SlBli-a Deiiartiiii nt ef Xgrliulliin Hrrlii-d at 
tbe coorluslon that hIhI lornuliil nion roplilly than 
Iron for sn\«ral nssuiis 1 hfa f among wliiili were the 
follow Ing 

PImt, Tbe presinie if nnd tin Irregular illstrlbu 
tion of manganese In sin I Hu re is lug llllle If any of 
that substance preaenl hi Iren 

Second The greater desiniiHon of ateol by ilertro- 
lysls as compared nllfa inm ihu In the irriHcnro of 
raangsuose and vsrlniis luitnllolds In gnwler qusntl 
ties than In Iron 

Thlid. Tho absonen of slag In uti-cl, wfaerens tho 


of tho other impiirltlea. 'When Mieae havo been ro- 
dueed to the desired extent a predi termlnod amount 
of isrhon and In parthular gradoa of steel of other 
liigmlliniH la added to thi iiiolton metal until Its 
IomiioBllInn has bivn brought to tbe exail point called 
for by ihe spedfliatiODs lur Hu iiankular grade of 
Bieel which la being modi. In Hie experimental work 
of lilt loinpany aboii referred lo Ihe treatment was 
inllrel, one of cllmlnatliin the effort being to got rid 
of prac tic ally I hi whiili of ihe imiiarltlet, and bring 
ihi metal ns nearly an possible to tho condition of ab- 
Boliitely Jiiire Iron They carried the pmeess of bum 
Ing out Ibn Impiirlllcs evm further than Is done In the 
maiiufactiiri of eoronierclol steel, and there tho pro- 
nos stopped leaving In the Iwth a remarkably pure 
hull wrliieh was subscquoutly mat Into Ingn's snd was 
aiailalili for use In the rolling mills and elsewhere for 
uiuuiifarluro into commcrelsl produets 
An analysis of this Iron In l•olDpalisoo with com 
neritsl steui, as mode by William M McPherson, pro¬ 
fessor of metallurgy, Ohio Stale Univenilty Columbus, 
Ohio, showed the following results 

Americio 
Steel Ingot Iron 


Sulphur 

Phosphorus 

Carbon 

Manganese 

Silicon 


0 048 per rent 
0 094 percent 
Oil per rent 
0 47 portwnt 
Trace 


0 021 per cent 
U 006 per cant 
0 02 percent 
Tmce 


Tho corroiion teet of the above samples, whieh were 
hnranreed In a 6 per cent eolutlon ot sulphorte add 
for twenty four days, showed 


Lose, elMiI 

laws, Amirlcaa Ingot iron 


specimen had lost 78,2 per cent, and tbe Ingot Iron 2 4 
per cent 


OHIOAM I 8 IXTT HILU Of nXlOHT RBWAT. 

In our Ehiglneerlng Number of December 6tb of laet 
yesr we Illustrated a sysbira of freight subway which 
hod been proposed tor solving the serious probism of 
freight congestion on the streets of this olty In the 
present Middle West Number ws present Illustrations 
of B complete system of freight tunnels, aggregating 
sixty miles In length, which hss been completed be¬ 
low the bualnsss center of Chicago, and Is now regu 
Isrly engaged In conveying merchandise and the city's 
mall direi tly to and from tbe railway! tbe Post Office, 
and tbe various office and commercial buildings of tbe 
ilty Tbe Chicago freight tunnels stand os a unfame 
schlovenient among tha great ^municipal undertakings 
of tbe world, and the capital city of the Middle West 
very Justly prides Itself upon ths magnitnda and oom- 
pleteneas of thla eonitrnctlve work, whieh ranks In 
Importuce with that ether great Cblcage entsrpriss, 
the Drainage Canal 

The underlying condlttimi wbfeb bavs M to tbs 
t-onstructlon of tbe subway are tbe same aa tbose that 
have prompted two powerful coutractlon oompaalsa 
to noake an offer to build a similar freight subway syw 
tern beneath New York city, namely, the Intojeiably 
congested condition of tbs street traffic. It Is tbs slow 
moving mi bulky dray and tha varloua frstgbt and 
esprem vehicles that ars ehleflr respanalbls for tho 
growing etmt eengsftlon tn the boainero eeglars of 
our great ottlea. It te dalmed that, before ibe cob- 
etrnetlota of Its tnnnel syetem, the eoagitloaa la the 
heart ot C3>lcsgo were worse than hi say other d|ty„ 
(CoatisiHill oa page 4|g.X 
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TO ARCHTTECTS AND ENGINEERS ; 

Wrought Steel “Detroit Fenestra” 

viz 

"^pe "A" m 21 sizes and degrees of ventilation. 10* x 16* glass Type “C” m 6 sues, 12* x 18* glass, large ventilation 
Type “B” in 21 sues and depees of ventilation, 12* x 18* glass Type “M" m 2 sizes, 12* x 18* Ventilated Monitor ^sh 

AH ikaM slaadards an nada as btarchaiiaaaUa wiiu, and malUoiis ara sappliad wbara iKar ara to ba us-d in conbuBbaa 

Immediate shipments are insured when openings are planned to ta^e standards 
Send for our new pamphlet “Y,” contauung full details and dunoisions of these standards, with instructions for erecting and glazing 
FOR FACTORIES, WAREHOUSES, HILLS, CAR SHOPS, POWER STATIONS, GARAGES. INSTITUTIONS AND ALL INDUSTRIAL BUILDINGS 

RECENT INSTALLATIONS OF THIS MATERIAL i 

DETROIT STEEL PRODUCTS COMPANY, Manufacturera, DMioit, U S. A 


(OonUnuea Jnm. page iSt) 
th« Panama Canal an Uie areatest tank 
of its kind ever undertaken, yet It Is a 
tact that at the close of the present year 
the stripping of the surface material and 
the excavation of the ore from the Meaahl 
range alone during the seventeen years 
that mining has betm carried on will rap- 
rescmt s total of excavation equal to that 
required for the Panama Canal 
TsAifBroirrATton or tkk Oar —Apart 
from the easy accessibility of the ores, 
particularly In the Meaabl range, the low 
coat at wblih the iron ore le delivered to 
the raUroad cam or on the stock pUe at 
the Lake Krle ports Is doe in a large 
measure to the proaent ayatem of me¬ 
chanical handling and tianaportatlan 
which enables a huge tonnage to he 
moved in a minimum of time and for a 
minimum of coaL Prom the time the ore 
Is lifted by the shovel In the "open pit" 
mine, or la loaded Into the skip of the 
deep underground mine. It Is bandied en 
tlr^ by mechanical means and no human 
hand comes In contact with IL The 


maximum t apai ity or s uon t 
Transvenw stiffness Is affi 
Range steel ore dock at Two Harbors, I sides of the ves8i>I by n sysl 
Hlnn, this season, In 39 minutes. One[ 
of the piers of the Oreat Nortbom Rail | upper ae<a ana i 
way Company Is 73 feet above water level | tween the girders 
63H feet wide, nearly half a mile 
length, and has a storage capactly tori 
37,600 tons. The construction of a ape-' 
rial type of sblp of large tonnage fur tbe 
ore trade coupled with the Invention of 
unloading machinery of great capacity at 
the terminal porta, has brought tbe coat 
of transportation down to a very low fig 
ore Thiu, a ton of ore la now hauled 
one hundred miles by rail from the most 
dlitsnt mlnea In tbe l,ake Superior range 
to a Lake Superior port Is loaded Ip*" 
the ship, Is carried one thousand ml 
by water and unloaded Into cars or obiu i 
the atoch pile st a I-ake Erie port, at i 
cost of leas than 91.!ia p<t ton 
The Iron-ore steamer of the Groat lakes tons 
has besn designed with a strict reference eome o1 
to the economical loading, transportation notsblc 
and unloading of Iron ore In hulk Its which 
chsrscteriatlcs are great length, moderate 9,40R tc 
draft, and a huge cargo bold which ex 11 is 


L I hi various lake I 
11 eiwary to design h|ic 
™iui ry lapablc of Ilf 
nmole aud loading II 
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Scientific Afnertcail 




LOCOMOTIVE CRANE EQUIPPED WITH ORE GRAB BUCKET 

An faulMiMiiMbla nqn i pawA for tbo hanAng of oaoMriok loooo or |o bolt 



THE BROWN HOISTING MACHINERY COMPANY 
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?!;2i5s:J!S25xtstrJi 

^ n^«iU»lMt of tm sir 

mIssM St s nortnsi pnstars at IS 
pOsB«i MsSfO Inh. Tbt VM aagtaies 

mn br ^ smsGlisliisn Qom- 
pS^ sad tte WostlsflMads Msohlna 
ODBipoacr. Whoa tlba ploat of stateoB tor- 
mum Is oowMed ttar* wUl bs no Iw 
^ than tlitatf4iro of ttMOe onglnos wlUi s 
' tot^ h onopo l ror of 64,000 

OASWivitit KKnio towm rttm 
lOw most Intorostlng tostnra at the 
wlwte ostsbUsbmotit st Qsrr to the huso 
powor boBM, tes feet wide snd 066 feet 
long; which provtdeo the eloetrlo eorrent 
for one-hslt of the complete plant It U 
Um isriest laspower plant In the worM 
and containo oawBtoan herlionUI twin- 
tandem donblesetlni AlIlo-CbslnMn gas 
engines of 8J100 horsenower, each dl- 
reotlr connected to a t,600-kUowatt gen 
erstoT, dfteen of which are 6.600-ToIt al- 
tematinrOnrrent msehlnee and the other 
two tSO-Tolt direct-current machlnea. 
These huge engines are the largest ever 
coastrueted Cor the nee of blastfurnace 
gas. Their cylladars are 44 Inches la dl 
smeter hr 64 Inches stroke Each twin 
unit oarrlea on a SO-lneh ehaft a S-foot 
1Q04on fly-wheet The plant aUo con 
tains two Curtis steam turbine generators 
for starting snd for auxUlary service In 
ease of neoessitr Additional gas-eleatrle 
englaea will he provided In two separate 
bnUdlngs, aggregating 60,000 horse-power 
Thus the ultimate capacity of the electric 
power plant wOl be 120,000 horse-power 
Umltatlons of space prevent any more 
detailed description of the many featnres 
of Interest which are found at Oary The 
combined steel plant and city of Osry 
are the most noticeable instance In Amer¬ 
ica of the rapidity with which a large 
area of apparently valueless land may, 
at oomparatlvely short notice, be trans¬ 
formed Into a huge center of Industrial 
activity Not only is about one-halt of 
the plimt In operation, but the adjoining 
city already has a poimlstlon of 16,000 
souls. Four years ago the site was a 
wlnd-Uewn waste of sand on the ahorea 
of Lake lUchlgan 

xn xanuoie avs grosaei or on 
Husi ekAn oior 

(Continued /root page ) 
els per hour to cars or boats. It has 
a rated storage capacity of 2 600,000 
bushels, and it may be mentioned 
bere that the elevators of the Arm¬ 
our Company alone are capable of 
storing 13 600 000 bushels a day This 
elevator is construcled entirely of wood, 
and the square bins which range In else 
from 600 to 7,000 bosbels isapaclty, are 
built of spruce planks, 3x4 Incbes at the 
top of the bln and 2x10 Inches at the 
bottom laid lengthwise open each other, 
and each spiked to the layer below The 
whole Interior of the main body of the 
building Is built up of a perfect honey¬ 
comb of these bins. The bottoms are 
tapered and finished In spouts to Insure 
a tree delivery of the grain In unloading 
The more modem elevators, snch, for 
Instanoe, as those designed by the Uet- 
calf Company and shown In our Illustra¬ 
tions, am built of rahtforeed conemte, 
the bins being draular In form, aro 
of great strength, and of thoroughly flre- 
Byeaf oonstrootlon. The squam tower- 
Itks building contains the elsvatlng, 
cleaning, weighing, and codveylag mo- 
oblnerf At about the middle height of 
thin bnildlng hoiiaontnl oovered pnssage- 
wnys serve to oontaln conv e yer belts, by 
whidi ths cleansd and weli^ gmU la 
tismsMrrsd to the top of the bine and 
leaded mtn Um parUcolnr bln dsdred. 

The annnni oblpment of gnJn to 
■nrepo to nbont li«,oo0,doo bnabato, and 
H ogr amthbumlid bUiheto ttm tbs 
kotn tbnn nito deeUned far crons tho oeean, 
we win trgee ^te* from the Chicago 
sfovMor In wbldi it iir mphsto* to Us 
lUal stowage! in the hidd of an ocean 
cargo steamer. At.tbe ehdM lb fanway* 
Jonmey tp dMbhlb, the ||f«lto pogseo 
thipogti altofbr ewflilM# 

( OMU m mi on gapd jdfcr 


&TBWEST 

IIMITED 

I Excelsior Springs I 


JAKE THE SOUTHWEST UMFTED to Excelsior 
Spring, Missouri, and enjoy a visit there 
now-the most ddi^tlui season of the year. 

With its improved hotel accommodations Ex¬ 
celsior Springs has become an ideal health 
resort 

The curative powers of die waters of its vanous 
springs have been a great boon to thousands 
of sufferers from kidney diseases, rheumatism 
and stomach troubles. 

Excelsior Springs is one night’s ride from Chicago, 
on the 

Chicago 

Milwaukee & St. Paul 

RaUway 

THE SOUTHWEST LIMITED leaves Union Station. 
Chicago, 600 p m., amves Excebior Spnngs 630 a m 
the next day Returning, leaves Excelsior Spnngs 7 16 
p. m.; amves Chicago, 820 a m 

THE SOUTHWEST LIMITED cames electnc-lighted 
compartment, observation and standard sleepers, chair 
cars coaches and dining car, serving table d'hote dinner 
and a la carte breakfast 


DneHptivm booh froo. 


F. A. MILLER 


GEO. A. BLAIR 
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Ih Rulnwl by a Iona lino of hali bi'a. Our 
'i (Kill bimholM ot grain togelhor witb bun 
(In (In nf thouaanda of hunliolH that may 
bHM< iHin gatbored from lialf a dozen 
dllforKiit rrnlon in the wlioal growing 
dUtrlila of the Wral now otart on thilr 
long Journey at ten or twelve knots an 
hour to lliiffalo b(>lng eonslgned to one 
of the groat watcraldn elevaloru In that 
(lly Tbo ynsael Is moored alungsldn tbn 
< levator, with Its hatrbcs ojiiioulte a huge 
lowir like structure built agaliiRt Its sldo 
uiid extending a story bigbor than the 
,nsl of the building Inside of tbo tower 
and swinging from a hinge at Its top Is 
a huge stoel-and llinlier Hlrurturo which 
bi nothing more nor lesH than our old 
friend the bolt elevator grown to Brob- 
dlngnaglan proportions Almost before 
the ship Is alongside and the halih cuv 
en are off, this swinging elevator Is 
niovid until Its boot hangs dlrutly over 
thi. opening Into the hold The boot Is < x 
tended until It enters the hold and Is bur 
led deep In the mass of grain The ele¬ 
vator leg Is some Oil feet In length and It 
can be rals(>d or lowered some r,o feet If 
noteasary In a single hour It <an lift 
ISnoo bushels out of the hold and Into 
the elevator 

As the grain reaihea the head ot tho 
tower leg, It la ahot directly Into a retelv 
Ing bln Beneath this bln la a weighing 
wale with a hopper of 200 biishde eapae 
Ity The scales are mt for a certain 
weight and the wdghlng hoppi'r Is fllliul 
by pulling a lever which moves a slide In 
the bottom ot tho reeelvlng bin above 
The man who docs the weighing la so 
expirt that he can fill Ihe si ale hopiier 
with Ihe exult amount, no more nor less 
once In every fifty seconds, which he 
III list needs do when tho huge murine Itg 
Is pumtiliig grain out of the hold ut the 
rail of liono bushels pi r hour !>odi 
the weighing hopiwr the grain Is dellv 
ered direct to the storage hin or if like 
our 1000 bushels It be desllned for Irans- 
IKinatlon a< ross tho sen It will be car 
rlcil ai ross tbo building and out again 
as fast as the railway cars can be found 
to necommodate It The curs will carry 
lilt gralD direct to one of the great grain 
cxtKirtlng siaports Portland Koslon 
ViwiKirl News, or Now York 


the grain liiiiBl 1 m rsrrbd (h vcral bun 
dnid feet out over a idi r and tlwre dls 
(hargcMl Into the hold of tiu iki an going 
steamublp This Is dmu bv uiranu of 
a belt (onveyer 

Now, this Is not by miy iiiinns tin first 
timi that our eonstgniui iil of grulii bus 
made Its accjualntancc wlib ilu lull con 
viyer wbich bos beou ajdly l^Hl^lh(d as 
the elevator lag belt slrlpiH>d of lis imial 
(upa and lying upou fu side The Ivelt 


W PAZSINCEg TEOMINAt. CUlUVUI-Mullsw BUM iMnaca 


THE PORTAL OF THE WEST 

T HK New Pdshengcr Tcrininal of the Chicago 
and North Wentern Railway at Chicago u to 
be one of the finest monuments ever erected 
to the commercial life and spirit of the West 

It ih to be l(X3ited between Canal and Clinton 
Streets, extending from the main entrance fronting 
on Madison Street, over Washington and Randolph 
Streets to Lake Street 

More than $20,000,000 is to be expended to 
provide a railway entrance to the city through which 
passenger traffic to and from the terntory that has 
made Chicago powerful and rich is to move in 
ceaae'ess activity 

Work upon die new station is proceeding with 
all the rapidity that skill and liberal expenditure can 
command 

'Tlie new station will have a capacity for hand¬ 
ling a quarter-million patrons daily 

It IK confidently asserted that its provisions 
fur doing this expeditiously and with the greatest 
comfort will excel anything ever known to the 
traveling public 

Almost I0,0(M) miles of railway are included 
in the marvelous system of the North Western Line 
It reaches 2,000 active Western ciues, towns and 
villages included in nine Western States, which arc 
thus placed in immediate and vital touch with 
Chicago, the Great Central Market 

By traffic arrangements with its connecting 
hues practically every point west and northwest of 
Chicago is placed in direct touch with the aty, by 
tliruugh passenger tram service, and freight shipi- 
inents arc handled with preasion and dispatch, con¬ 
signed through to any one of 9,500 stations, located 
on 62,000 miles of railway, about one-eighth of the 
entire railway mileage of the whole world and one- 
fourth of the railway mileage of the United States. 

The North Western Line is the pioneer line 
west and northwest of Chicago and the Only Double 
Track Railway between Chicago and the Missouri 
River. Its service includes 

THE BEST OF EVERYTHING 


All Aeenta lell ticketa via this popular 
route. For tteketx, ntea and full informadwt 
oddren 

W. a KNISKERN, 

P auuuacu r Traffie MaaifaiV CMaaaaB II. 


JODBHAi. rua AOBicvr/rrHAL turr.ii- 
UBNTS.—A. C niTUza, navpnpurt, WmIi An 
UmelBBt Journal la pnvMaU wbick can b- at 


IB.~C U IlauTiana Kood i 
m In tbla hivenllM la lu |h 
T ovir which la iiartknlai 
tiy lucanM of which lh« aulni 


rilJlNO URVICK. I'APIUII mn rmvnaa 
hlrv*! ValparalMO Ind Thu alia la In iinivlilK 
In thia InvrutloD a (Irrice by ni(>ana of which 
nowdvra, cryalali or other araoular malrrlal ran 
bo ezpedltlonaly and caally kitrudncvd Into 
iunall-nKkpd bntllca and tha like whiib reqiilrca 
IllUa effort to i>|N!rale II and which Slla Ibe 
r(>aptarli>a wltbout apllllnt any of tha matprlal 
which la being Inlrodnced Into Uw reevpinde 

■•nwayn bu 4 Tboir a rru a n rlou, 

WOOB C h. WHlTuan, Uatmllet, M T 
Tbla iBfiiruvCBcnt In duun la ctgicvlally di 
■igned to be iiacd hi cuann.llun with atmt 


Nora.—Ccgilcn ot any of tbeae patmti will 
b* fnmblicd by Mima A Co. for Im nota taeh. 
PlMBO itate Ue name ot tha patnte^ title ot 
tb« Invmtlim and date ot thin paper 

INDEX OF INVENTIONS 

Per whkk Lettars Patsirt of the 
United smm were luaed 
for tbe Week 
NovendOTM, IMW, 

AND BACH BIABINU THAT OATS 
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Ml InlU d^ **** 

tt« wlhoww to 
the other Tho^ T»h«« tbo wheat la ahov- 
elat oat e« the nUway car toto a apoot 
baiow the open door. It wtU (reqaantly 
happen that the traoefer Ufeea place at 
apnM diatance from the partloolar one of 
the twontr elorator leca by which the 
grain U to be lifted to the top of the bln 
In thia caae it win be allowed to tall 
thponah onto a broad timreling belt of 
the kind abown In oar lUnatmtlon. upon 
which It will more awUUy unUl It reachee 
the apot at which It la to be delivered or 
“tripped.” Hero the bolt win paaa over 
a aet of pulleya arranied above one an 
other In anoh a way that the araln can be 
■hot oft the belt for euoh further hand 
ling aa may be dealred In thli partlco- 
lar caae It will be delivered to the boot 
of the elevator, carried np, and diaeharged 
to Ita own pabular bln 
Time aaving la a great conalderation 
In theoe hoge warehouaea, and one of the 
moat intereating featuren la the ayatem 
of awlnglng dlotrlbotlog aponta, Interven 
Ing between the receiving and weighing 
blna at the head of the elevatori and the 
huge honeycomb of atorage blna below 
One of onr viewa ahowa thoae aponta, 
hhiged bolow the floor of the top ntory 
of the building and catmble of being 
awung around and over the top of the 
particular bln to which the grain la to 
be delivered Thin arrangement la one of 
many Ingenloua arrangementa by which 
the enormoua maaa and weight of grain 
can be received, weighed, placed In Ita 
own partlcnlar bln drawn away there¬ 
from, lifted, tranoported horliontally and 
Anally delivered to ear or atoamahip In 
the leaat pooalble lime, with nnfalling 
accuracy, and at the minimum of coat 
In tho above deaciiptlon we have traced 
the grain from a farm In the UIddle Went 
to the bold of the atoamahip that would 
carry It to Bnrope. Aa regarda the gen¬ 
eral ayatem of reeelvlac, aelllng, and dln- 
trlbutlng the grain, the name methoda 
apply to the wheat which la conaigned to 
the great dour mina, lay, of Mtnneapolla, 
or to any of the centera in which It In 
prepared for the oonanmptlon of the 


OSZOABO Am THI SAILBOAS imiH OT 
TEX KISIIUI -WMt 

(ConliHued from pope W) 

000 paonenger etatlon, that will be ready 
for occupation early In 1910 With one 
exception It will be the largeat paaaenger 
terminal In the United Staten. Over thir¬ 
teen acroa of ground will be occupied by 
the etatlon and ntatlon tracka The ap- 
proaobea cover thirty additional scree, 
Ofteen acrea being uoed for the north and 
the weot nppraaohea. The preoent nta- 
tlon, with capacity for handling Ofty 
thonaand paasengen per day, la now ovep 
taxed, the new terminal will be capable 
of taking care of a qnarter of a million 
people every twenty fonr honra. 

The plans call for an elevated terminal, 
reached by two elevated approaches et 
four tracks each, and a train shed 800 
feet long and 890 feet wide, that will con 
Uln sixtaen tracks, each with a oapacHy 
of Afteen cart. The area of the basement 
Is over two scree, the street door of the 
station huUdlng oovera one and three- 
Ouartera acres, the train abed, alx acres. 
ARogother thar» will be praotkany tan 
acres of door spaoe devoted to pn&llo use. 
One «< tha moat ImpOrUnt faatnrea la 
the treatmeat of the train shad This 
stikefure wUl not have tha usual long 
blade oxpanae of sooty rod that oOMda 
Un oyo. Tha aixtaaa long tracka which 
urm ooeimy tha ahod will be eoveted by 
what la known aa the •Budh red,” In 
which the curve d the rod ovor each 
pair d tracks la broken by a eonorote 
aid Or dnet, mnnUg the IcBgtti d each 
trade, and ao placed that tb ledomoUve 
tannda will diadiaiva throogli It Into the 
open air. 

tha daotrUcatloB tt Oklcaca ateam 
ladwaya laalde d the dty HaiUa la gt 
(OOnKaoed oa gage^Sf 1 


Da You Deliver Goods?! 


Le^dl Notic— 


P 


We have nd (oiBid a bumew m wiucli die 

lafii CaaMaardai rawer Wagaa doei nd oava 
■Bay eiaieiil wah iha mael deUwrai wd hoBaa 




Gtvmg tdiAudocy acrv 
Savmg money fat iheg 


■UNN 4 CO, 361 
n 52 eUerent laiea of | iinca ogw eta f 

every day . 


^ Commercial 
PbwerJ^gons 


If you deliver goods in any shape or form, it is not a H 
^esbon of whether or not a Rfq>id Commerc^ Power 
Wagon will sav^ou money—it is simply a question of wluch 
kind of a *'Rapkir will best fit your buwess. 

Write us the nature of your busmess. Slate how many wagons 
or trucks wu now use and how many moi are required on each, 
and our TrafBc expert will said you an accurate analysu show- 
mg the comparative cost and the defimte saving, between domg 
biuinesa the modem "Rapid’* way and with the use of horses. 

Rapid Motor Vehicle Ca 

1112 Sagfaaw Stred. PONTUC, MICHIGAN, U. & A. 


By AD Means Investigato 

The Lambert Friction-Drive 

Before You Buy Any Other Cer 


Thwo are Ave mcxieb to idect from, renting from 5900 lo 51700. 
Model 36, for Ave poaoengcra. d 51275, is ihown above. 


A wheal boae of MO Inchea. 

A tonneau that appeara to have been made 
d a Ave-paiaenger car 

Tw en ty-e ig ht to thirty ectual hone-power 


A poiHive seV-daiUng device that la added lo Uie regular oquipment al 
ought addUonal cost, 
hril equlpmenL 

For good loads orbed roedo, for hlSs or sand, or big loads, Ihe Lambert 
NcUon-Mve operates with less annoyance, lakes hoM Letter end it for less 
Sable to bieiAc^ Uw b the cose With any other known form □( Iran vTds.<iion 
Furthermore, the eodnme slmp8c>ty of ttio fricbon-dnve mokes it by edde 
the moot economicBl IrantnSsalon for the molortsL Nd only are there no 
cosily gehn to rapbee In caae of "shipping.” but shouki the Iricliun-biind 
became worn or tnlured, K con be lepiaced for about ane4w«nlMh the cost 


BUCKEYE MANUFACTURING COMPANY 

1814 COLUMBUS AVIMUB ANDERSON, IMHANA 


11 (Vnu'ti?'iJ^k flip unII gfr.i i 




■" '{bciunoed on pof 1 




































































































The value of mistakes is realized 
after they are made 

Use a GURLEY in your 
Survey and be sure 
of the result 

Send for complete catalogue and order direct 
from the Main Factory at 

TROY, N. Y. 

or from the Branch Factory at Seattle, Washington, 
Manufacturers Exchange Building 

W. & L. E. QURLEY 

XROY, N. Y. 

Transits, Levels, Plane Tables, Current Meters, Physical Laboratory Apparatus, 
Standard Weights and Measures. 

WRITE FOR INFORMATION 


IConHHUed from pate Vi ) 
iwniM bogu to find thnnwIVM In n p<Ml 
tloo to bring their randbed nnd rolling 
itock np to n higher etandard, eolUble 
to the rapidly Increaalng movoment o{ 
freight and paaenngen, and during the 
past fifteen yean htmdreda of mlllloiia of 
dollare have beeo expanded In thii work 
Uurh of the track hae been relocated, 
currea have been eaaed or ollmlnated 
altogBther, sradee have been cut down, 
timber treetlee have been replaoed by 
aolld earth or rock embnnkmenta, wood 
en bridgea have given fllaoe to maaalvc 
atmotnrea of ateel, heavy gradea over the 

by the almpla bnt enonnonsly coatly proo- 
eaa of tunneling right through the aolld 
mountain Itaelf, mllUona of tona of rock 
ballaat have boon dlatrlbntod and temped 
beneath the tlea. and the light ralla of M 
to 80 pounda weltftt to the yard have 
given place to ralla weighing from 76 to 
M pounda. 

Vurthormore, many of the Important 
waatam nllroada an double-tracking 
their llnea The flanta F« te building 
double track (or Ita mala line between 
Chicago and Kanaaa City, and beyond aa 
far aa Newton, Kanaaa. Between Chloago 
and Newton 886 aillea of aacond track are 
now in operation, having been recently 
built at a coat of 111,600.000 Between 
Chteafa and BU Paul and Mlnnaapolla, 
the at Paul road haa been puaktag te 
oomplaMao the douUedradtlng of Ita 
naiii llnai and" betweia Chicago and 
Cmahs the Noithweatam RaBway haa al- 
laady oniipiatad Ite dokMe track, and the 
9ar»a«lon mad wttT oomplete the aame 
work ht ad adrirddtm 

ThO tMaaedntBMhttf poada whl^lteva 
kaeti Ml dliHad tha pate few 78 am ^ 0 , 
or eouaa, he HmtuAtlMae aetely o^poaaa 
4oj.ha4anKMte ih a, reomd mm of 
the B tti in W w Aiamijtk smmrnmm m 
4am a..dhtep)Bm daaeieiptute of;^ 
fiaate mmmm Of cUdaH 
too * WL BmA 41 tba altonooa.'Of 

vanti of thto Toapdlm di 


American Homes and Gardens 

FOR DECEMBER, 1909 

Horn ON aoma (Aa arOdto tf antatu 


COLONIAL FIREPLACES AND FIRE-IRONS 
Mwy H MoNhead eoolribtea « eMiwag eed oe Coloa»l bqltm 

ficMr^ whcli ■ ndily eebelUwd wiA nuy bmaM^i^wte item npnidy (« iha pepci 
Sto Nwt^il bdter necw da aoily bekay of do beplaee ■ AoMnca ud h« laopand a paper o( 

ART AND HOUSEHOLD DECORATION 

Aa aAonal omiaanl oa da nua lalarinnteip fawwam iha haoa aad «» iilalie decaratm. Soma 
oeM fate pia d a nraag md farafid wey 


ThtFlnlPHttlit UmCarJmCimmithm Farnbfibig 


IliU pxlenalon wne laid II le now known 
nil ihp t hli ngo Mllwnuhiv g Pugpt Sound 
Hutlwny Tin Hret eliou Ifni of larlb on 
thlH will riirUie eBH turmd tu April 1900 
so lliBl I he «bu|p of tlilH flOOOOUOOO in 
ti rpriBH was romplPtod lu thrM' ymrs 

The ImpmvpmoTit In nitlnBy imtk hue 
bran fully nintchid h> Iha daiiinpinant 
of tho nilllng sioik Hralglit iBrs hnu 
inamaiud In rapaiUv from 20 tons to r,o 
lone, pamp-nBor LDglnm hnva Im roamsl 
In wolghl from Cl) tons tn 17n tons nnd 
freight lUKlni-s from 00 lo 70 tons lisw 
goni up lx> a weight of 217 tous-the 
BbnvH liPing thn nelghts manly of the 
t iiglnoH Bloni TIih liirgi st pniwi ngar an 





S Oiwd. Am. 


Priet 2S e m ta on oil nmuianJa 

ilUKN A COMPANY, Iml, 361 Broodmoj, NEW YORK 


E\en mort striking has boon I lie 
growth In vn Iglit and poner of fralght 
loaomothra isipettally aliiii Ihi Inlrmliir 
lion of tba artli iilativl lypa Thi largest 
nnd most iiowerfiil of theso Is a innmmntli 
affair built by the lisldwln T.o<nnintlvr 
Worka for tbi Mountain Division nf the 
Southern Paillla Hallway It Is a tom 
pound with two high pressure ijllnders 
26 Imhts diameter by 30 Inches and two 
low prossuros 40 Inchns In dinmi ter by 
30 Inchiw stroke The boiler has bTH 
squam feet of boating surface The ■ n 
gins alone weighs 313 tons and th. >ii 
glue and tendar together wolgli Jusi mi 
dor 300 tons. Thli engine is laimlili of 
taking a 3 000-ton train ovi r tl« Ixsvr 
gradee of the Monntalo DlvlNhin of ibe 
fCbatfarfi'd uh pag< }.,i ) 














456 


Sctontific Ain«rlea<k 


John S. Metcalf Co. 


DUKMBRt AND BUUMOtS <MP 


Grain Elevators 



uhuuld be lUHxl for lUo trauHmlwilnii of 
Mounds, sIgnalH, and IntilllsimcM by 
nit Alts of elortrltlly or otherwlso Tho 
fmiH hise was granted and work was com 
iinoatontaitous manner 
Ital being found by pri 



tUa veu- bigger and even b^ter than it ever iraa. 

It haa been our pnrpoae m publiahhig thia review te 

me the automobile owner and the proapeclive purchaaer truly 
h^ful mformatno, and to that end the number wffl contain the 
fbiMwing articlea: 


n do awl wlnt h b dofag for lAa 


(mi tors carts and hauled In me dumping 
ground on the lake front this anrk being 
done entirely la the nigbl lime to avoid 
sny Interforonce with thi already crowded 
tmIBr of the day time fn latir years 
llu dump cam have been, nm to (he sur¬ 
face by mnan of an incline and hauled 
by electrlo locomotive to the lake front, 
(Pmfinvrif on pope |.i7 I 


3 Thn AmtomobUm eUn Enabtm. 


4 no Aafo m o W s mJ thm Road. 

Th* BUtomobila ku prae n md to llw read s agt seer mow piwHwni fer selaliaa. 
He most reader Us reeds ianervieos la water aad praalialty preef agaiast the 
dastiucliva iffact el UrasL the Udtad Stales CwaraMat threagb tte Offiee 
ef Pablle Road laai^b aewstadT^lag IhbMildect. The arthle writteo by Mr 
Page. Director oHlio Office ef PahtteReeds. deseitboa what has boea deae. 

5 AMi"Jtv RUn" Dmkmn. 

TUs artieh b • eeoipleto dase^Uea of devices wbieb have boaa iavaated fer 
the puipoM of provoBllng cbmffaun frsai taUag oat Ibeb owaer.* 

0 TSo MoJtm £XeeMe Antamohb 

A safab saaa, bopertbl aeceoat ef the loipreveneats wbldi have baaa- ‘t 

la Ae de erte pleas am ^veM ^ w «^tl^ to stbaalala the daaaaad 

r Making Year Ora Rapaln. 

In Ibb article the hudymaabtoU haw he eaa dreaameat the garage haanor 
by BsaUag ha owa repairs. Sfaapla mseiiaiiiGal drewiags ejaeidato lha teat 

3 naCmafftO 

llliutialiaas ef the chlaf can ef 1910b with their laadlag dmsaieas aad charae- 
terbllcs A bird’s eye view ef the aatira eetomebile field for the toaa ahoat la 
purchase a car of aay price- 

9 Aafamahh MmtiAcaNoa Chart 

SoBMliM yee have woadarad what auke ef ear waa that which iMiiiisiii past', 
your adiaWag eyas. The 1910 Aatoascbila Niaabar will aaable yea to liiintgy 
any ew by iu radiator and oaglao he n aet. Abeet tUrty-Ava aataaobRat ora 
thus ahutostad for IdaotiPcatlea far a sketchy, artbtb way 

10 The laaapmnaim Car 

Any aaa with a good lalarT cob bow afford to eera MOMhladaf aa a^ 
"i***?” "• caastroetod aad what amy ha a ap s ot s d ef 
thoiu b Iscldly set forth. 

U TkaWomJaffalKMaaflkaAalamMlalnJaHry 
Hew the aaitor esr ladai tr y gr e w froce aelfaiag to aa lailBiltj awltaliBad at 
amoy adlMnas, how the seme af Ha n i a a a f s ctu rlag aelivity has shiftod ham lha 
East todtolLWo West, aad how &e Ami^ caTb gradHOy dbplotfag 


tVdrr freer year a s na dsodir orhmm 

MUNN A COMPANY, locw 361 Bimulway. Ngty Yotb. N. Y. 































































Scientific Amerlcaf\ 



The tunnel! will lerve mmny luwful pnr- 
poms outilde of that of traniportatlon of 
merrhandlM. (hie of theee, and a rery 
Important one, la that of the hauling 
away of material from the excaratlora 
for bnlldinga within the city Hitherto, 
thla hae been dona by teama upon the 
anrface, but the preaent method la to run 
a ateel obute from the eacaratlon down 
to the tunnel on an angle of about forty- 
flra degreea. The workmen wheel the 
material to the mouth o€ the chute, and 
dump It. and It la reoelred and drawn 
away by cara, which are auoceaalrely 
mored below the mouth of the chute In 
the tunnel When a train baa been made 
up, an rioctrle tocomotlre hanla k to the 
dump on the lake front By thla mathod 
aa nineh aa 1,100 euMc yarda of material 
haa soon r e ih o Ted from the baaement of 
a atagte bntldlng In one day The beat 
that haa ever been aooompllahed by teama 
In the aamotlmo la <10 enMe yttda. An> 
othM Importa^ aetviae renttarad la that 
of bringing ooal to the boQor piaata of 
tho varMm honaea and the hauling away 
Of nabea and OUwr rotnaa. 

dtmtlaat hia tba taaut:,pnii«d 
■m* MOeaaaAil tllan that of tba traad* 
PdifttflOB of matt A twain ^ tb I V taf h 
foot btAoay haa bean ootttenotad baUnr 
the BUfed Jtatea Boat OOaa baOdlag, 
(goaoladed on bdfo 


Both trains carry observation cars, standard and 
tourist sleeping cars, coaches and dining cars 
serving meak a la carte 

Unexcelled service and equipment and pictur¬ 
esque routes 

The Burlingtoa Route is the only line 
running sdU through trains from 
Chicago to Puget Sou^ and PtHlland. 

Pnither lafonnation and foUere may ba 
obtained by eddrewing sny BorUuKton 
Route rapKien ^tlTe or 

P B. Eusns. PsMtsr Traffic Manarnr. Chicago, UL 































































































SdtAiifie AnMTteM 


Classified Advertuements 



•UaiNKSa OPPORTUNITlEa 

ixx;ai- bkhriwkwtatii'ji wANTra-Bpiwidtd 

WAKTao MA-hlnalnDuinlkataniAipMMRsmy 


fir.i'.iifis^'s. sr:si 

PATCNTa FOR RALE 

FOR 8ALB 


PARTNER8 WANTED 

sT'iffi.^'TSsrj'rSs S’ iw-sfe 

Liara or manufacturer!. 

nJvjF 

wiTUtSnMI^JKnuumMuSSuM 

JsaiEj.j.-ci'^i^lSi. sare&a; jsss,si. •*• 
“- “«"• “»‘•“ 
WAirt.ll a. Mdmor rkracr 

J;il3.'aJI*pJBtt4.“’'“** •• 

wiSTSlaSfrnSW-^irJft^ 

JxssrJlsi 

.Jssisr w. iurar"" •* 

£i25rJ&'«^;^a!SlS.^^ 

ja«i;.asadE^^ - 


(OoAchuME/ma a«f< iST ) 
tnadlni from JaekMtt Bonknrd to M- 
Street. The nuUI to thrawa down 
rom the mAlltiiE ptoUOra to Um 
platform of the nbway, wtiara tbo 
are placed la the can of tha eaa> 
and aent on to their deattaatlon. 
reoetTlag of the man at the Foot 
le ponchea are naloaded from tha | 
0 a thlrtr-lneh bait, which car- 
riaa them up an Incline to a point lost 
below the dfivewajr, where a craeo-balt re- 
eelrea tbnm and dallvera them ooto the 
mailing platform For thla work the 
tunnel companj employe •iKty'Oix electric 
■notoin and one hundred and dfteen cam. 
Durlna the year 1(0?, the electric mall 
tralna made 837 0(0 trlpa and carried 10- 
0R9 667 baga, ponchea, and packagea of 
mall, with a record of (0 61 per cent per¬ 
fect aa regarda the time of dellrery at 
the varloua tunnel atatlona On the day 
betoro Chrletmaa of that year the tno- 
nela handled over 60,000 baga. ponchea, 
and packagea, which were tranaported in 
1,311 care and In IJM trl|ia 
It ran be readily undemtood that a 
complicated tranaportatlon ayatem anrh 
aa thla. Involving an enormooa nomher of 
rroea-ovem and awHchea, demanded for 
Ita aafe and uninterrupted opemtion a 
very complete ayatem of aignating. The 
method adopted la what la known aa the 
Stolken traln-algnallng ayatem, the Inven¬ 
tion of Mr J J StoU and Hr W J C 
Kenyon, the vlce-preeldent of the tunnel 
comiiany Llmltationi of apace prevent 
any detailed deaertptian, but tn brief the 
ayatem may be doaerlbed aa one which 
doee not employ track einnita, bnt which 
embodtea two dIattnetWe adaptattone, 
llrit, the abaolute protection of an Inter 
aertlon of two tracka and aecondly, the 
maintenance of a algnal or alarm for a 
dednite time after a circuit cloaer has 
been actuated The method to automatic 
For the pmtoetton of an Interaectton of 
tracks on each of which there to traffic 
In only one direction, red aigiial lamps 
are employed which are lighted by an 
approaching tmto These lights are so 
placed that warning to given to a train 
on the other track and to any train which 
may be approaching from the rear After 
the train has set the warning signals. It 
Areaaea the Intereeellon and aa It paaaca 
on restomi all the algnsla to the ‘‘clesr" 
or no algnal condition In addition tO| 
the red lamps, a green lamp la provided! 
on each track, which Indlcatee to the mo-| 
tormsn of an approaching train that hla 
Blgnala are working properly, and soi 
glYOB him permlasinn to go ahead I 



SOUTHERN STAMPIHS tylira. 00. i 


MODELS ,!JU£i!tl!SL^l^XSSA. 

t V gULLMO 00. t« VieiiMsrt SMsL WseVitS. 


Perrstlviiii RJ, 


RVBSER. ^SlM'lohSni^Waii'* 

FAaaAfnMoa a c0k.aMW toMhu A*,ruia. AT 

E xperi fnental t Mod ehjjort 

Magical Apparatus. 


MORE FUN ihanabanelcf MONKETS. 
RUBBER TACIS. 


ywrait ■■ oinaow. i.s.., aa Lrmim cmwc. Mw 

MASON’S NEW PAT. WHIP HOISTS 

ss^au^ss^y’sst&o, 

bx Vgftaw Ifc CO. lae. 

Sir DURTEA'S BUGGTAUT 


InstiHtlvt ScKitillc Pipers 

ON TlNELr TOPICS 

PrlM 10 Dints iMh by mill 


AKTinCIAL •TOm. By, 

Mper ttf imtneitiw tuaeilcai 

■rchUerl «nd builder Uih 
CAM BUPWLKBISKT 1500s 

THJC.«IAIiafcA<W„A5S 


y llluwnued Sciiurrinc AMSBioui 




SPECIAL 
TOOLS AND DIES 

AUTO IMPROVMMINT OO 

VENTRILO^ISM 


There are nro traiiM that the 
wmM n watching. They are 
makuig recordi, and rccordo 
on land and aem and in the air 
are watched these days. The 

PENNSYLYANIA SPEQIAL 

is saving dme and money to 
the busmen man by peimhting 
him to snap down hu desk sc 

4 o’clock and meet hii isao* 
dates in Chicago the next 
mommg at they open theirs. 
In the mean Dme he may con- 
bnue hn busmen with a free 
stenographer at hu elbow, or 
loaf with the conveniencea of 
the club at hand 

The "Special” leaves Up¬ 
town New York at 3 55 P M . 
Downtown by Feny at 4 00 
P M , Downtown by Hudson 
& Manhatton Tube at 4 05 
P M , and amvet in Chicago 
next morning at 8 55 It kills 
bme bconiie It runs in the night. 

“Tin 24-Hmir St. LmIi’’ 

u rving the busmen man an 
entire afterruon for recreation 
at the dub, or elsewbere. He 
may leave Uptown New Yotk 
at 6 25 P M , Downtown at 
6 30 (by Ferry), Downtown it 
6w35 by Hudson & Manhattan 
Tube and reach St Louu at 

5 25 the next afternoon He 
may enjoy a good night on an 
easy-nmoing tram and con¬ 
tinue bu work the next day 
wltha stenognpher n his beck 
and call, or he may do any¬ 
thing he can do at hu club 
except^ billiards. 

He gets a whple <by in New 
York. 

These tnins are not only 
tHne-oavers, but nerve-resten. 

Thqr eri^state and refresh. 
They may he banked on fog 
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coutrtotora' k»d ^ tM naitilfef att uri ^ 

troL took oWfluf naUar whatorer wpy 
tui aora aaena Mo«ft aa awaaaww M i na t« Ufa 
the captalaT al|Ml akaoaUva oflkwn of tka ttaUp 
atkutfc Uaan Arom tiialy lUpa, and pla» ttafi M 
full cantMl of the yarda ta vhleh tbalr (klpa loato 
Initit. Out aaetDing gOccaa have not the aw«(1aaaa 
or the epaetal techaleat and moebanlcal laiokiaa«a 
to qualify them for the poatttoa of “werhs naiw' 
gem." An otBcer may have a peiteot gahtua ter 
qaval atraiegy ahd taettea, he aiay baea the aioM^ 
lotlmate kaowledga of eeamaaihtp In Ite breadaar 
aaoae, of narigaUon, and, tA ehprt, of arerythtag < 
that haa to do with the management of a vaiahlp 
■ in commlasloa, and yet be a very poor 



ttgpa, 1^ a’ anpwkbaWr ika aapldUa at watai< 
helhlfdmra bqm tanka dllBMM og atlktr Oda at 
the bailer, and the ooal to aariMi In aide bdahem 
the ktaaa to tod from the bolter to « h|ylM|^ Um- 
pntoe tarWne nmataig at WWO ravolntionn per mtantok 
to which, to directly eonpiad a aontumenaonmaikt. 




Oo* copy OHO y«r, lo uty rocolica cooinry, poauao pnptM, Ua. ed. < 
THE aritSTliriL AMEHtLAX PVBLlCATtOMi. 

SSSnSt Amricw Oitpiilaaijiu 
Anrtcmn lluiaMoiMl Uenlino 
esiauac Aaortoon IXHin Bdli . 

Tho eoaUnod HboocipUiie nm uui nuo u> fo.^.— 
taa Omnia, Kill kofudotiail nimi ililinmttnu 
mwll by pu iiil or onca* montry onler, nr by huh draft or cbrrk 
xDnK a oil, Inc,, M nroadwiy, Nnr York 

NbW YORK, SATUBDAY, DBJCJIIMBBB ISth, leOP 

aa2u>iaoft^''u!lw!y!iumL ’iTo* pbntnrnphl'inUam<!»ut!^ 
abort and Um taeu oaftianHc, Uw awirlkufaaM witTnealTa apacW 
aumllm Ata^uA antolco will ha paid (or at nanlar apaoe rater 


The old American eight wheel paaaenger locomotive, 
with tie Uezlble wheel baaa and romparallvely high 
renter of gravity, waa admirably adapted to the tracAa 
on which It ran When, a few yL-ara ago electric trac¬ 
tion won applied to our ateom rallroado, the dealgnen 
of the electric motora mado the mUtake of Ignoring 
altogether the ateam locomotlvo, and baatng their de- 
algne upon eleotrie etreet cor practice. Oonaequently, 
the drat electrlo locomotlvea for thia work were In 
reapect of their driving mechantem, nothing more nor 
leoe than exaggoraced trolley can, with the character- 
latlc rigid wheel bate and a low center of gravity 

When the plana of the electrlo locomotlree for the 
New York Central and New Haven rallroada were 
mado public, the HciahTtnc AneaicAa crltlclied thaee 
featuren, and predicted that they would prove very 
deatrucUve to the trai k partliQlarly In tbalr tendency 
to throw It out of alignment The wreck at Woodiawn, 
foUowed later by another at Greenwich eatobllahed 
the truth of theee crllli laiua and both locomotlvna 
have aubnequently been modlhed, with a view to elimi¬ 
nating an far aa paaalble the defecta referred to 

lo deatgning the powerful electrlo loaomotivee lor 
the !>hnnaylvenla tunuela which are llluatrated elee- 
where In the preeent laeue the defecta of rigid wheel 
baae and low renter of gravity were avoided by remov 
Ing the motor from the ulo and placing It above tbo 
framee and by reverting to the wheel plan of the 
American eight wheel type. In which there are four 
coupled drlvern and l leading four wheel truck It 
win be aeen that It a pair of cylindera were placed 
above the truck, and the Jaah-ehafl cranha and the 
coupling roda to the motor were replaced by a iroea- 
bead and plalon, we would have the laminar atean/ 
locomotlvo arrangement 

It wlU thna be aeen that the locomotlvea are a 
eompromlae between ibe exIaUng ateam and electrlo 
locomotlvea, with tbe beat featurea of each Included 
They will combine the even turning oBort and abaence 
of unbalanced welghta of tbe electric, with the high 
center of gravity and fleilblo wheel baae of tbe ateam 
locomotive Whether this to doatlned to be tbe endur¬ 
ing type, to a matter for tbe tulnre to determine 

lATT BIPA>mBT<BIOBaAVaATIOB 

Since the now plan for the reorganliatlon of 
tba odminlatratlon of the navy to deecribed by Itt 
aponiore as ‘tentative" they evidently eapeot that 
expeiienro will euggeat aome modificatlona This 
being the case we bare no wish to Indulge 

in what might seem to be captleue criticism 

for we believe that the Bmrelary baa given bla 
Indoraement to (be present plan only after e very 
errlouB coBstderatlen of Us ulltlty rurtbennom, we 
have poraonel maaons for believing that many of the 
naval odlrlala who have taken an active pert la the 
(Trent rrUldame and dlatruaelona are weary of the pro¬ 
tracted coniroveray, end are aniloue to welcome any 
plan which gives promlae of harmonious and econoral 
cal admlntotrmtlon 

Surely It apodal boards have done anything to solve 
the problem we ought by this time to have roaebad a 
clear road. Tbe Sperry board, the Leutie board, and 
lastly the Swift board, were appointed, medfi their 
investigations, and duly reported to the Seoretary 
The preaeal eohame may, therefore, be taken to repre- 
sant the combined wisdom of the many selected ex 
perta who have paaaed upon the auhjeot 

On pno point, however, we do doubt moat strongly 
tbo wtodoQi of Secretary Meyer's pnpoaed acbome. 
Wo refer to the proposal to take the admlnUtraftlon 
«t the asvy yards ont of the faasde of the naval 


I have only n very bnsy Iden of (hop 

If it be neceeanry—and wa believe It la—for tha 
preaant scheme of reorganlaetlon to reoelve tbe aane- 
tlon of Congreaa, wo trust that body will make o 
vary exhausttva Invaottgatton of this phaaa of tbp 
question The Newberry scheme, which baa Btf 
been for abont a year in sueceaaful operation asUN 
lletied tbe nnval conetmetora lu ptactliml charge of 
the administration of the yards, lubjeot to a com¬ 
mandant, It created a single payroll, and plgoed tba 
care of buHdlnga and grounds, and of all tha woi^ 
coming under the bead of olvll onglnaarlng, under 
a single manager The number of oeparato ohops 
was greatly radnoed ahd tbe oBoen In ehaigo of the 
various shops wera praetleally Inapeetora of the work 
done for tbalr oeveral bureau. The work of the 
yarda woa greatly aimplllled, expenioe wars radoced, 
and there wu a greater all round eBrlancy We 
trust that Congress will modify tba propoaala of the 
present scheme u far u they afleot tha navy yarda, 
and permit them to be run nnder tbe present ad¬ 
mirable plan it thia raodillcatlon be made, we be- 
llevs that Secretary Mey«r‘a refonu will prove to be 
of lasting benefit to the navy 

TBl TALVa W BZXAVn inAM. 

Apart from lu own Inherent exrellenro u a prime 
mover the ateam turbjne haa been teaching ua many 


more correctly, hu been bringing Into prominence 
many facta regarding the ateam englu wblcb were 
known but whose great Importance waa being over¬ 
looked or negleiteiL We have iGl of ue known In a 
general way for Instance that a high prea an re engine 
exhausting directly Into tbe atmosphere waa eatrava- 
gant, but It remained for the low-praaeure etaatti 
tnrblM to teach ue how much power wu being loot, 
and what a large proportion of that power could bo 


auxiliary chamber It has already b 
that when an exhauit (team tnrblne to Installed ae on 
auxiliary to a non-condensing engine, It can devalop 
from the eahauat steam even mors uofnl work 
than the englu doeo from tbe live steam. Proper 
tloute economies also are realised where an eahauat 
Bteafn turbine la Inter p osed between tbe lowpreasore 
cylinder of a compound or trtpla-expanslon angina 
and the oondenaer A aolabla instanoe of this to 
found In the 6(th Street power station of tha Now 
York Subway, which wu originally equipped wKh tbe 
well known AlllaCbalmera crceacompound anglne 
The maximum aeonomlcal rated power of tbeu 
engines, w ooutracted tor, wu (.000 kilowatts, Wlhb 
an overload capacity of abont 8000 kllowatto. At 
their normal rating, tba engiou showed a water rate 
of about 18 pounds of suara per kilowatt hour, and 
at muimnm overload tha ceuampUon ran up to 
about it pounds. By latarpoaing a low- pr uaura tor 
bine bstween tba low-praasan cylinder and tba con- 
deour It bu beoome poastble not only to run tbe 
engloM with an aeonomlcal water rata at their full 
overload, but tbs tots) kilowatt output la abont 
doubled, the combined unit developing about 1(,600 
kilowatts on a water rale of 14 pounds per kilowatt 
hour The atsam enien the high preaanre eyllndere 
at a gage prseeure of from IM to UK pounda, Uio 
low preMure at from 41 to 48 pounds, tba turbtaia at 
about OM pound, and tbe condenser to malntatatod at 
abont >8 8 Inches of vacuum la the exitoBalon fraoi 
195 pounds VMto to atmospheric preuure W90 horse¬ 
power to dwveloped, and by the IntarpoMtlmt of tbe 
•team turbine another MWO horse-power to rocore r od 
between the atmeapbeiic prewure and MJ Ihcbei of 
vacuum. This to a wonderful advance In 
englno practice, bqt that wa are lUIl flu 
from theoretlonl porfsctlaa to proved by tbe fhet that 
even with thU enoDOgWul ooobtnatlon, 80 pop oat of 
the beat units Is gMiig curled away by thf elm- 
denaar water Into thi Noitb Btvu 

A tTBAit.T«ittnn nnotin loMmttk' - 

( beu arouaed: H 

KMa| that Ifetotihfw 
most MocBwim coamouow Bgito.aPU' 

tUtod a naw typo of rallrond o«|f%-'PAitl|toi>gf| U 


TefUMo-voitago ayagmo. with tua gOMraior oMw 
Meal enargy tinging from HO to BOO VoHa to nppitod 
to fdpr ■nieg'woand trutlog. motora, tba afttatorei 
at which are built on tba fou main Or driving oxla 
Of tbo loconiotlva. 

Ilw oxhanit otaam from tbe tnrhlno to Pi Saudi Into 
W dlector oandenar, and to flnilly, with tbs olren- 
Mting oondonalng wotor. disohorged Into the hot wOH. 
Owing to the oteun tarhtna raqUrtoc no tntsrnil 
lubrication, the water of eondonaatlon to trse from 
oil, and can eontoqnenUy ba dlaehargad from tha hot 
weH dlToet Into Ue hollar X/f means af a feed pomp. 
In this manntr Ue water can be usod ovu and ever 
•aln. and the orator carried In the apply tanks 
actually aervea u rirontotlng watw in tha oondanatag 
oporallooa. CIrculatloa to aOOctod in a ctoaed cydo 
by meau of email cantrifngni pnmpe, drlva by ant- 
Illary ateam turblnaa, placed alongstda tha mala ta^ 
bine end dynamo Ttu water thna flown from tbo 
tanka through the flrit pump, by meau of which It 
to forced through tha oondeaasr, whore it servw to 
condenie tbe exhanet ateam from tha turbine, tba 
to tbe hot well, from which It to pumped to a cootar 
at the front of the engine, whara It comes Into oU- 
torn with a btost of cold air oanaad by the moyomat 
orWlocomctlva ud a fan wbtoh aorvea to cool B, 
and then It returns to the tank (Or further uaa 

In so cooling the water, however, tha nsnal exbannt 
btoet which Indueea the draft through the furrace and 
holler tuba to lost To remedy tbli deflolency n 
forced draft to applied by meua of a small turtoae- 
driven fan, placed within the radiator or co<der, so 
that while It serves to cool the cirenlatlng water It 
also Induces a blast of hot air to the Are The cab 
of the locomotive carrlet a email switchboard, on 
wblcb are mounted the controller for grouping (ha 
four motora, according to what drawbar pull la re¬ 
quired In lerlee or parallel, u well u tbs regolator 
for oontroniag the electrical cireoJt voltage, and con- 
eequentjy tba speed of the train. 

‘The whole of this mein ud auxiliary maobiiMry ta 
mounted upon a strong underframe, rarrled on two 
eight whMiod compound bogleo, to racllttate negetia- 
Uon of curves at high speed. Bach bogle carries two 
of tbe four driving motora, u already matlonod. It 
will thus ba eean thU In reality an articulated aye- 
tem to adopted 

Tbe lint engine to bo built on tbea Una to 
approochlng completUm, und Its performancM ate 
awulted with grtu intoreat Tbo upertmau wbkb 
have alraady baen rnada 1^ tba oempmy upon aa 
extanelva aoala toad them to balleva that aneb n loew 
moUva as this would peoNM grait poaolhltlttos ahd 
oflU a oomptots aoluUon to the traction question of 
to-day la any large wellwqulpped tocometlve eetato 
Itahmmt an eoglaa can be prodneed tor n low flgura 
la eenpartooa with the otoetrtc loocmotlve. and by 
the edoptia of tbe new eemblnatlon they do not anti- 
olpata that tha prims dost wlU ba very opreototfy 


of d Uh ront aittoles: nnaWna of Rtw 
terto ora, tha f o r e m an df tha rtllrcad wa t ke h opo mqw 
tbit ft ta eagU^ tfugafl and good tnnt ohtelfled fnh '«d 
BOlplrhr dito P^uMptowue, A tom of loaaMtowmttta wa 
raeeattlp egntod out and Its iomda o( Irdto wa oto 
totaed Aram tlM pe^ Of ww uaiL 4Sto Trhhwntot 
' a' n a snto p fl oa of tomt aa« i^ to aaMtoatad-gt 
mr tom yatocto.^oiOtoad nt 'AMlMbi of tgto 
mmuato wt nai. titmctf pipm gsd^paga Btbha 
nek drflto, aad, ohna. 1%# IV--, 
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. tBatkrorid, tot tet a^ pt tom#v togg 
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i«tar If «irtF. 
fcifl m ^ 4ta vtarm «t lA«u 

■•.$^sr.srj^‘ sr 5 .“«’s:n 

fUat tM A«IMMr MPOirtMl Ift tk* pnrrfetu 
V»*itlif't««'M^ 4o not twy 

In^ IkW Ml IKtMr o« ««r Mlnwdk 

' VM^i^^^PWM-kMnrtttaa* ««». Tka k*li^,ot 

^ bctlM t« ^ ^ TiMteUct 

anafita cC k 'MktttiWw «rtar «) «aM d*^ dlvldM 
linto t^ fsak* kr two l itf a qii a dl aU nuMUT Idan 
m Mi ftftki rha ««iB apM ia 4T0 (Mt loac, and 
d4A «C (M fMMf wm Mf k lH«tk or SM (Mt 

OomMIoo kM ioit laraed a 
kinioffu of U* Ittwri of tko lataikoroqfk B^itd 
Cfcwpooy, Mtudlag both Um Bobwiy and Ble- 
itff» dMatOM. for tha taar aadad Jana SOth, 1909 
adlriray oatrM n?,491,171 paaaaiicsiB at a total 
Mfaa a i «r<HMl,U»-aofBat|itiic >«aa than two oanU a 
llwWHaB, Tka elavatad dlflatok earrlad rs,TaT,074 
Ifiatadfaia, Tka opfratlDt aapaBata on tka aukwar 
waio #4,497410. akd ok tka alavated t<.l«4ll. 

JtoaaiaMrta ara kMa «tada to conaldar propoaaU 
M n.fakt kaiaatifar and mall ataamaklp and train aera- 
M from Lokdoa to AnatralUaad Now Mdand bjr way 
fl< Clkada, and. an Itdowt aaraM on tka Faoldo Tka 
akbaUy, aid wUak wotdd kaaa to ba alaan by SiM*k 
oolonlBl «Dlrarauinta would ba aary kaaay. Tka Aka- 
trailan ■oaomtaant daonmwd at flM, bat baa dually 
kfiwad toaham la tka coat, and a oonfarwoa will raaat 
In lioadoti aarfy in tka anrlni to conaldar Vb» datalh 
andappwtiqa tka aoat 

Amm ataaatOklp aarvloa win akoniy ka aatabUabad 
batwMn Haw Toiit and Waaklngton. and tralght ataam- 
iMN.'WIII ba In OpanttlOn by tka drat of naxt yaar 
|t la aaMintad tIM tka Jonmay from Now Tort to 
TTkahlaiton ylB Inha from tklrty-aU to tUrty-altfit 
kdimi, faudidtiif atoyf A daUy atawloa of paaoanaar 
atfaowv la^lB: adbfamfl^ioo^ T%o 'FkUnm Rtw 
aakkfa an pn ^Aar af3a, which la 

now Mvaty wtlMttismliMli|Rl|ttM tor tmvaHnf or 
aandlnc t« (an^ Wbarm ara bain* bnOt, 
and. aiAaU atap^haate wW pick m tka fralikt and 
ai^ R td ttl* li»dtip.o( tka Inna Btanmahlpa. Tka 
cdvntty an aadh aM oT tka Fotonne la wy fartUa, 
tka an atam akora of IfaryJand prodnoad 4400.000 bar- 
ra|a of potatoaa laai yaar Tto gnat dUdoplty haa 
koaa to lat tka ptodaoa to aartaC 
tkolbttowini natia oanaaynhic tka atonga of CWl- 
tomla or ailida oil In ooatorato rao e rr o lra wart roeantly 
ftyan in Canonto. A t.«90400karral w aa rt o lr . lined 
iftth aoaanttb k|« neantly b«M eonplotod nt Rort 
mahnwad. CM. and ona of, tOAOOOkarrd capacity la 
kMw oona M 'not>«B near BakfraMd. Tka pnctlaa la 
M auaMa tho anrt. trtlch Ik aM Adda la a Mady 
hwtn, jpofona aad my dry. to kbokt aaortlrd tka dMh 
aftftg-pragaaa d faft r w l r, Wlttktha antarlat ramorad, 
P IvM.lf kbM.mM tka attnrdiioa. kartw ilda 
alMMdoeU iijdMikdMitaan. Tte kottaa and atdaa 
iM-Ikdk'rttotM tfM aMki k-kt* aoaerata, oflaa rw 
|lMni*d tt k P d kdnd tkfM or aoma agnlTdant. 
MMigcMAtlMAikirMw o' tka aldaa 

.dadWRW natMuig tkirMobbtiMi the art and tka 
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fka^WA^ A inatatliag a lAtneh talawwpa 
IMrPTMA at nn aitttnda of U.oee teat 
#rac. r win kara eharga of tka taak of 

-•tpradtlni tkd b^ladaaeopk. 

'Vho dftl|»My of n naw Albambra at Honda, aonth 
'' flpntn. by Inwranea Tarin of BalUmora U raported. 
Ut, P^fln rafMijiy gnrckaaad tka wall known Oaaa dal 
tM and pnoaaded to 'maka aaoayatlona. Ha 
tound larga nwnban of Roman and Arabian (old coina 
and rareaiad vart gallaiiaa. 

' ,tka RaHaw RarUamant will Boon ba callad upon to 
’pi'cnlda tor a apodal' department to enroll and da- 
dkhar papyri dlanoVand nt Hannlanaiini It la tniatad 
that thla action nay ba taken tmmadlately- Some pre- 
vtona doaontnirt hnoa been damaged irreroeably be- 
aanaa at lagtalatlTa delay and nagtoet 
Tha Aaatleaa Mnaann of Katnral Hlatory la to naa 
daalgna of the fnnona Ifltln mlna af Maitoo for the 
JMW raetanrant which A now being planned The 
i^tln mlna wore tmllt of adobe and atone omanented 
%tlth mnral painting and raoaaic work produced by 
atonao aat la eanoat The raatanmnt w|U tharafore 
aatwa tka pnrpoae of an oihiblUan ban. 


laatlnaa, but not by the akin, at laaat under ordinary 
condltlona The greater part of the ahaorbed emana¬ 
tion A quickly eliminated fay the lunga, a imall part 
pa aaaa away with fecal matter, and flnalA acme haa 
bean found A the Um and the bUe, but none A ejected 
with the mine or perwlratioB 

An Ataaaatlnnal ccmforonee A propoaed for the 
piCaortnMon of the Ar aoal and all marine mammali, 
InoIodAf whaloa, walmana, ana Ilona, and aea ele- 
pbaata. Soma of thoao antmaU are now all but ex 
tlnet, and the gOTenunant eonatden It time to formn 
Ate an Atomatlenal taw for their prcaerratton The 
Apanoao aeem A be the chief offenden, for they have 
aren Tanturad within the threamUs limit to carry on 
thalr work of daotmetlon 

la a aow prooaaa of koaping agga In cold atorage, 
CM agga are peeked to a tin box, and a little calcium 
eblotide A added, to toauro drynoaa K lid, baring a 
hoA 1/S-tooh dlamator, A then aoldered on and the 
box, with a number of othen, A placed to a large 
iron cylinder, from which tko air A then axhaurted 
By thA operation the air and oarbon dioxide dlaaolrod 
to the albumen nra ramored, aa weU aa the air which 
aniTOUBda the agga and flUa thalr rolda. The rylla- 
dar A next fllAd with pore cf'jboB dioxide, and n preo- 
aoiw aHghtly akoTt that of the atmoapbera A roaln- 
tatoad natU the omatanoy of the manometer Indloatea 
that the egga are aatniatad with the gaa But u 
agga do not keep waU to pure carbon dioxide, a oet^ 
tain quantity of thA gaa A next withdrawn from the 
cylinder and rapAoed by nitrogen, obtained oltber 
from the qyltodara to which It A aold to a compreoaed 
atato or by paaaing air over red-hot copper When the 
agga bare benooie aatunted with the mlxtnre of gaani. 
the boxoa are remored from the cylinder, aealod, and 
pAoed to rooma where tba tomporatura A kept be- 
iwam II and M dag. F By tbA proceaa the ogga ara 
kapt to an atmeaphare which contatna no tree oxygen, 
and to which the proportAna of carbon dioxide and 
ijtrogan are the aamo aa axAt to the albumen of 
CraahAld agga. 

Whatbw or not there to a planet beyond Neptune A 
n pmUom WhAk haa long oonosmed mathematical 
gaAoBomara. Among tkoae who have taken the trouble 
m nth am atkany to aattia tba prebAm of ancb a planot’a 
asAtonea A ProC. W H. Piclnring. who need tba math 
qd of liorarrAr, tka dAeoram of TTranua. Prof Pick 
bring kaUam to Hia exAtanea of at Aaat one ancb 
pAnet, which ha baa dwigiiatod by the Attar 0 A 
iaareh for thA planet waa recently undertaken by the 
Bar J H MOtertf with hA U-Inch doubAt, but without 
aiioaaBa. The naaona addoeM to BHauea by ProL 
Plokartog tor thA ihltore a«a the fOlIowtog (a) The 
iMmi >BBT ka tmexpeetodly Mat, or raddiah to color 
tto compute# magnltida A ll-C (b) The orbit may 
ba kIgbA aaaartrA, tiA oomputottoo being baaed on 
ah BPPiOx lBAMlf oInnAr nrtlt (o) Tba orbit may 
bo hl^A tka qdiPtA, and the planet at 

Ptodant ihuOta#^ tor Mm Ka node. For rarlona ran- 
amto tba tort^Art agunaa ara not tkeught lufloAntly 
OMottra to iaflto«toa Alth the dAeamy of the pAnaL 
Va Atobt. hp rtklinFr aampnra pAnat o, on aeooimt 
ol iA Iftp AH' peattlOB with regard to tka 

oOAr ftosobkVtkoAMk'or'aarantb antellKa of Juol- 
tfir. The toa i |lMto s | of ^ ort#A of tkaaa two bodlea 
ft raoeottraA The tagloa ak 

raM$*a0M4^|ji'(ik pkOtoBraiAA iwareh artanda 
M tlA A^Jtot'll dam. and rmehaa to a maxi- 
Mb4Atoa5Mt9^ to ilka north and aouth of It 
*« “ « "">« •> *« »* 
hast yaar. The number of Aara 
aUOpMy e x a atito f,|jcJM krtlrt to aatimatod at abont 
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touohgnt rt a g that all tka Aadlng Bnropaan natloda 
am npldly dareloptog aerial fieeta of both IAhtor-thaa> 
atf and haavArthaa-alr macbtoea, Qen Jamaa Alton, 
tka ehtof algnal olBoar of our army, made an eapeelal 
ktoa to bA annual report to the Becrwtary of War Aat 
waak tor a deflnlte plau of aeronaulAal development 
to the army It A to lie hoped thla will be given tka 
attention R deaervas Our War Department waa the 
flrat to order an aeroplane, and It ahould not toll ba- 
htod now to aviation or aeroatatlca. 

Tka aaooad week In December U noteworthy from 
the fact that Maurice Farman, a brother of Henry 
Parman, started to maka the flrat croaa-country tour 
ever attempted by aeroplane I,eavlng Buc, near Ver 
aailloa (Prance), at S 62 P M December 9th, he arrived 
at Chatroa (il miles dlaunl) In 62 inlnntea flying 
over Trappaa and Rambouillet cn roule HA biplane, 
which resembles that of hU brother averaged 47 miles 
an hour to making thA flight The weather was line, 
there being scarcely any wind The flAbt formed the 
flrat stage of a trip to Uoiirdeaux, which M Pannan 
hoped to compAte In four nr live additional flAhta 

The Wright Company has recently been Incorpo¬ 
rated to New York for the manufacture of the Wright 
aeroplane to the United States The company A capi 
tallxod at 91,000.000. Wilbur WrAbt being prealdent 
and Orville Wright vice-president Among the dlree- 
tors are such men as Cornelius Vanderbilt, Howard 
Gould, and August Belmont The company will erect 
a factory at Dayton, Ohio—the homo of the WrAht 
brothera- and will also have nn aviation field where 
purchnsem can be Uught the operation of the ma¬ 
chines. It Is expected that many American sportsmen 
will soon bocome Interested to aviation and own aero- 
pAnaa. 

On tka Stk Instont Earl Gray, Governor General of 
Canada, Lord lAcelle, and soveral other proralnont 
CanadAna vAlted Dr A. O Boll s Uboiatory at Belnn 
BehresAb, near Raddeck N B and, to the abaeuee of 
Dr Bell, ware shown abont by Messrs. Baldwin and 
McCurdy, who are still associated with him to his sx 
perlmental work A demonstration waa given of a 
new hydroplane boat which rote compIstoA ont of the 
water In a abort run of a few hundred feet It A ex¬ 
pected to uae thA boat beneath an aoroplane, so aa to 
make posslUo the ascent from water Despite a hall 
Btorm and a soggy lleld Mr McCurdy treated the visi¬ 
tors to a flight of a mile In the Baddcck No 9 ” the 
second biplane that he and Mr F W Baldwin have 
constructed thA year, and the one with which a con 
stderahA number of successful ilAhla have been accom 
pllsbod Altogether, there are a half doten different 
heavier than-air maiblnea ready to he tried out on the 
Ire of the Bras d Or Ukes at Baddeck this winter 

The flist tests In the United Btatee of flrlng at bal 
loons were carried out at the Bandy Hook proving 
grounds on November 27th when a small 3-man cap¬ 
tive balloon was anchored at a heAbt of 300 feet and 
flred at from a distance of 2 000 yards Fifteen shoA 
were flred from a st>e< Al 1 pounder having a range of 
movement from horixontal to verllcnl, without hitting 
the balloon A Arger Held gun that could be elevated 
to about 40 degrees was also tried with smoke-produc¬ 
ing shelA, several of whkh passed over and several be¬ 
low the balloon A third kind of shot waa a shrapnel 
which exploded at a certain set distance, and dA 
charged backward a w ore or nioro of balls In a wldcA 
expanding cone The balloon was brought to earth 
by one of tbeee shot Before the comiilollon of the 
testa, which lasted several days, 90 shots were flred 
with but S hits. Two of these were wltbont effect 
As a result of the teats, army offleem believe It will ba 
almoat aa difflenit to hit and destroy a dirigible balloon 
aa an noroplane. 

At the meeting of the Aeronautic Society nn Decern 
ber 2nd, Dr Bpratt of CoBtes\ llle Pa., an intlinalo friend 
of Mr Octave Cbanute and an aeronautic exiutrimenlcT 
of many yean' standing, gave a brief talk upon hla 
work la connection with the aeroplane After calling 
attention to the toct that all animals walk or move 
over the ground Irreapectlve of the number or length 
of their legs, just the aame as all flying crealnres navl- 
ggte the atr no matter what the ilse or shape of Uwlr 
wlnga, Dr Bpratt said ha belAved flight depended 
upon a BSMral prtoclpA as almpA as that of the lever 
which govema walking, bat that man had dlfllculty to 
discovering tkU prtoclpA atoca ha waa not ranking use 
of It unlTersally. aa to the Uttar caae, Of Ato roars 
ha haa devoted hlmaSIf to Itodtag tkA principle, In 
which qneat be believaa ka haa mat with succeae As 
a rsanlt, ha has Ataly iqtpliad for a patent upon an 
teropAna to which It A ambodlad Ha spoka of having 
discovered to hla- aarty axparimenta the curve now 
abed OB tka Wright UpUna svrtaaea At the snggcsilcn 
of Mr Ohanrta tka WrAkta made'quantUailve tosU of 
snrtooiH Arttog thA aura and, finding it satisfactory, 
adopted 0. Dr Spratt waa with the two brothers 
throe aeaaoiia at Kitty Hawk and wm an intereated 
Wltna« at thoir flrat OAbU with a motor. 



Dtctuwk 190 ^ 


TEi nv nmriTAnA nTr.B<>*p iumtuo 

UtOOBOTim 

It IB a onrioni Initanre nf wbal mlsht ba called the 
VBKurlcB of meihank«l evolullnn that the lateat and 
mum powerMl electric Kx emotlvea, of wbleh we pte- 
Hcut lIluatrallonB «hould b« turnlahed with tboao Bide 
roilB and connectlnn rode, the abolition of which from 
the electric locomotive wbb cooBldered to be one of 
Kb prim Ipal pointa of ImprovemenL 
'1 heoretlcally to got rid of the reciprocating move- 
menlH and unbalanced rotating wolghtB of the ateam 
locomotive waa eminently dealrable for these unbal 
anced weights were the cnuae of much doBlruitlve wear 
uiKUi the traik and roadbed Furthermore the Bub- 
atltutlon of the lompait electric motor encircling the 
driving axle wan loneldcred to bo an Ideal arrange¬ 
ment of compaclneMB and efflclency 
When the electric drive lame to be applied to atenm 
rallroada aa In the rase of the elertrlflcatlon of the 
Now York ( ontral and the New Haven roads It was 


Sctonttflc Arnttrlcan 

tioa only, it U poaslbla to aeoura perfaot ooiator- 
balance, and the engine delivera no more ebook to the 
track and roadbed tban a paBtenger car of aqnal 
weight 

The motor and maBSlve aide frame, the Jack abaft 
and all other gear, era spring supported freu the 
driver and track wtaeela, ao that there la no track 
atreaa other than that local to a single pair of irheela 
In tbia arrangement of motor support and connection. 



operated orerjiead contact ahoe. of which there are 
two on each looonotlve. The dm loconoave, which 
to now being tegtod botb as to speed and bnnltng 
power on the Long lalond Ballnod, la giving natla- 
factory resiilta. 


In the region of Tunis there hoc t len Installed an 
extensive eyatom of electric traction llneo. The new 
electric sections, which are now In regulnr mnnlng, 
arc designed to replace the former ataom lailrood. 
Thie latter comprised three lines, one of these mnnlng 
from Tonis to Ln Qoulette, shoot 10 miles dtetonce, the 
second from the city to Maras, 11 mUeo, and the third 
from La Qoulette to Maras, about 6 miles. The region 
covered by the llnee Is of Interest as being the site of 
ancient Carthage and Its extensive snburba. The fflrat 
two lections bad a common portion of about 6 mlloa 
between Tunis and Aonlna. The steam llnea bad been 
conceded In 1871 to an Bnxllah company which turned 



the track on a curve near Woodlawn and the latter 
doing the soine thing when hauling the White 
Mountain exprese at high speed through Qreenwlrh 
Connectli ul The running of both types of locomotive 
has since been greatly Improved by tbo HUbBtltutlon 
of four wheeled leading trucks on the New York Oen 
I ml locomotive ami the lutroducllon of pony trurka 
on the lOfcomotlvoB of Ibo New Haven road. 

In deiigning the locomatlvoB to he used In the Now 
York tunnel extenelon of the Pennsylvania Ilallroad, 
the englneera of the railroad company and of the 
WeillnghouBe Electrical Manufacturing Company have 
profited by the valuable experience of the paat few 
yeara, and have deelgned an engine wblih will have 
the high centor of gravity and Hexiblllty of wheel boee 
which cbaracterlie the ateam Iw emotive It con 
BiBta of two duplicate aectloua Ibe wbrel plan of 
eacb Boctlon U tbo same aa that of tlie old eight wheel 


Oaa of the 2,000 horoe-powor muton of the 
PeaaayltraBla electric loromotiTcs. 

the center of gravity height cloaely approxlmataa that 
in the beat high-apesd ImomoUvea. 

A decided Improvement In the ‘ PenneyIvania” typo 
IB the UBu of a nliigle motor for two palra of driven 
and the buuoflta aecured by lla position. The motor la 
located high up from the roadbed secure from enow 
dirt and water, and Its deelgn embodies electrical 
fcatiirea never biforo secured on an olectrlc loco¬ 
motive 

The flrat twenty four locumoiivea to be built will 
have the following dlmensione 

Total weight lOa tons, total horae-iiower 4,000 
maximum draw bar pull OOtHK) pounds maximum 


which bad been laid acroee the Tunis Lake so as to 
use It for the line os far oa La Oonlelte and thus run 
In a Btralgbt path The old traject Is kept between 
La Qoulette and Harsa, but there la also a second 
branch which runs nearer the sea coast, traversing the 
alto of Carthage and reaching the elevated locality of 
8 ldl bou Said, thon descending to the terminus at 
Maras. 

The object of the new line la to enable the fiopnla- 
tlon of Tunis to reach the seashore easily and rapidly, 
and the new aboro branch coold not bo roallied by the 
steam road on account of the Irregular ground cov 
ered here It la expected that the suburban region will 
be much more developed by the use of the electric line. 
At present the trains are made up on the multiple- 
unit system of two motor cars and from one to three 



pounds and In weight and power it la the largest rail 
way motor ever constructed At eat h end of the rotor 
abaft la a crank, tbo two being set os in ateam loco¬ 
motive practlie, at ninety degrees. From these cranks 
a pair of coupling rode luad down to a crank-shaft 
(known os a jack abaft) which la carried In the 
frame In a borlaontal line with the axles of the driv 
Ing wheels. The Jack shaft 1 ranks are cuiipled to 
the drivers. 

Now It will readily be seen that this arrangement 
avoids all the dlRliultlea of counter balancing which 
have boon amh a nightmare to (he ateam Imomotlve 
designer and to ihe track aupeilntendent for since 
the motor crank revolves uniformly and at luiiatant ef 
fort dllfertng therein from ateam practice the turn 
Ing eSurt of the drive wheels Is the same aa for the 
motor and Is constant throughout each revolution 
Moreover, It will be seen that since the movements of 
all rods and moving parts are those of pure rota 


Tho controller on the Pennsylvania” type Is 
scarcely as large os that on a Hoe printing prea 
None of the main power paBees through It, os It Is 
really a switch corresponding to a telegrapher’s key 
operated by eloctro-pneumatlc means tYitb a lever 
which can bo moved with one Unger, the engineer can 
admit to tbo locomotive a (urrent equal to that avail 
able In a hundred trolley cars 
Tho electrli supply will be secured from an slectrlo 
conductor, or third rail, by four contact shoes on eacb 
locomotive At some points where the great number 
of track awllcha will not permit this power will be 
secured from an overhead conductor through an air¬ 



Weight, l«e tons. Uorae-pewer, M90 Drawbar pall, M.DOO pouds. 

xn nw nggmTAnA eaiimo*p luwnxo loooMorm 


trailers Tho motor cars are fitted with two motora 
of the O E-66 type which mu on 600 volts on the over¬ 
head wire or third rail, and give 186 horse-power, using 
two series-parallel controllers With front and rear 
motorman a cabins the can have first and sscond-claaa 
compartments and also a baggage or light freight com 
partmenU The chassis bos two bogles, one of which 
cania the motors, (hirrent la takan by third rail for 
the suburban part of tha llna, and it Is only within 
the city that the trolley la osed The motor can 
weigh 28 tons and contain 100 places, while the trail, 
en, of an equal capacity, weigh 23 tons 

Tke (liwat at. PMenfeorg Ossm Flaat. 

In view of the very ■atisfactory lesnlta obtained by 
the purification of ibe water of tbo Neva in ordinary 
sand illten, when tbo epidemic of cholera was preva¬ 
lent in St Pstenburg abont a year ago, tbs municipal 
douma and the antboriUes of the city have deeidad 
to erect a large plant for oionlslng water It Is only 
Just to say that the cbolan lafeotlon la to ba attrib¬ 
uted In this recent outbreak to tha detocUve natnn ot 
the actual system of distribution, which Is Incapable ot 
retaining the bacteria. Oa the other hand, ihe aonl- 
ary authorities of the govemmant, aa well as those 
ot the city of St Petenbnig, an ot the opinion that 
sterilisation by otone la the only method wblob la able 
to assun a radical purification ot the drinking water 
ot the city, their Investigations, as well as thoss of tbs 
Instltata Pasteur and Koch, baring demonstrated the 
perfect bactericidal quality of oaone at tha best means 
for completely destroying tbs mlorobes oontalned In 
water This large osose plant, oomUnad with aa In¬ 
stallation of npld filtration (Howotsoa aystom) will be 
laid out according to the combined ayitoma Btcmeande- 
Frlie<Kto The electrical portions of the oatme ap- 
paratni will be conatmotod by the Blemena * Katoke 
Company and tha plant ef Dalton QulIleaumelAh- 
mayer—La Natnrt. 
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Scientific American 


ProlMtbly mur peopl* li«v« at UmM watched the 
•plaahM eanaad Iv rata dnva taUlnc apon the amooth 
■orttoe of a pool or river Some, toe, noar have gone 
n ter aa to dUCereatiate between the apUahes lormed 
hr the big dropa of a thunder ahower and thoae pro- 
duead hr the analler dropa of a gentle rain. In the 
lomter eaaa a oovploaona bubble floata tor a moment, 
and then vanlabea. In the latter a ctTatalllne toun 
tala aeema to atart from a aurroonding coronet of 
le«er Jeta—though thla la In part an illualon, for It 
In known that In reality the coronet haa vanlahed be¬ 
fore the Jet appeara. The Image of the coronet hae 
not had time to fade from the eye ere that of the Jet 
la anperpoaed upon It Moreover, It may have chanced 
to t^ reader to note the dUferent oltecta, both of 
aound and of aplaah, produced by a atone dropped into 
the water—theae dllterencoa apparently depending 
upon the height from which the atone deacenda, and 
upon the condition of Ita aurface. I e, whether It la 
amooth or rough, wet or dry But If the reader haa 
at one time or another made anrh naked-eye obeerva 


Thua, It became neeeaaary to havo rocourae to the tar 
nborter ezpoanre of an electric apark. It waa found 
that the bright apark given by breaking the primary 
circuit of an Indnctlon coll at tho aurface of mercury 
waa of much too long duration to be uacfnl for the 
purpoae of flash photography, so that tho originals 
of the photographa reproduced on this page (for 
which we are Indebted to tho courtcmy of Prof Worth 
Inglonl wore Uken by means of a apark the duration 



made. The exact timing of this apark la obviously of 
the greatest Importance 1 bis la i SoLlod by means of 
a falling metal sphere which passes (outside tbs dark 
room, of course) between two temiinals conoitted ono 
with the Inside nt one Iicyden Jar and nue with ther 


nipart for a spark to Jump across till the tlmlug sphere 
liassos between them Uut whin this mturs the dis- 
(harge Ukos place with tho accompanying flash In 
the dark room Uy iDinns of an Ingenious arrange¬ 
ment of magnets and springs for full details of whUh 
the reader Is referred to I’rnf orthlngton s work (“A 
Htudy of Splashes ) Ihi liming sphere esii Is- mado 
to fsll either sliniillaaeotislv with Ibt drop or sphere 
destinid to luiise Ibi splash In Is photographed or 
slightly esrller or Ister In this way li Is possible 
hrilllantly to IMiiinliiali (In splash for oin thrue-min 
lonlh iiarl of a sis olid at aii> di stred pi riod of Its 


by raising Its p h asing Ii w r uhuul t»u-tiriliH of an 
Inch the law of falling ImkIWh Insures thul iln nash 
will bo poetponeil by Just out thoiisandlli of a second 
and tho next photograph aiiordlngly retials a stage 


to elucidate 
Worthington, 
Royal Naval Engl 


CB ERB (Head Maater of the Royal Naval En 
neertng College, Dovonport, SIngland), commenced 
syatematli study of splashes, and In onlor fully 
appreciate the dlstnrbance of the litjul' 
he ezperlmonted and their relations 1 
aid of photography In these days of 1 
and rapid snap-shot cameras. It might 


photography 
harbors this 


Wi 


ton reminds us, (he problem of how to photograpl 
splash Is by no means a simple one, for the chan 
Of form that take place are far too rapid to cc 
within reach of any ordinary klnematograph, while 
quickest photographic shutter Is also much too si 


of whhh was certainly leas llisu throe mllllODtha of a the splaah la obtaiiit 

Bocond—a iierlod of time whhh boars to the whole despite Ibe rapidity 

second about the same proportion as a day to a thou brllltamy of the Ha 

sand ynara lion Is so sliert that 

This flash la obtained by charging two Uyden Jars exiiosid limn ti d 

by an eloctrlcal machine on their Inner luals, ono ikwI In thilr (Icrilopmml 

tively and one negatively Stout wires lead from the Wc may now gUiii 
outer coats to tho dork room (where (he splash la to Inleresting facts will 

be pholographud) and terminate In a siairk gap ho. W orthlngton s atudv 

tween magnesium tcnnluala and close over the surface prise the reader to 

of water contaltiod In a bowl I bo Inner costs of the cMuts follows I In 1 


twoen the two outer coats ac rests the spark gup In the 
dark room Thla latter la the Illuminating spark, by 
moans of whhh the photogntphlc exposure Is to be 


III s are ohtalued 
I and arranged in 
mimilcly adjiistud 


been eslahllshid hy ITof 
dies It will priihahly sur 
wlinl a Ic'Dgtliy st rhsi of 
of u small drop of water, 
out Ih InrhcH Into a mix 
milk being adde>d to ren 
Intilllglbh First as Ibe 
t tho surface there arises 
re OSes ill hIu until upon 
a pope ) 7 J ) 






















































for looM opplIooUan. It wu wolooiMd hr the modlOBl 
pntfoaileii, and equaUr hr pMloiita, on aooooat of |ta 
iBTalnahla aerrlcMi in opeiatlra proetdhtaa upon tha 
ayo, the noaa^ and the thraat ^ marelr placing a drop 
or two of a aolntlaa Of oodalpo (or one of Ita aalta) 
into the era, or hr palnttag a almllar aolntUm npea 
the mnoona membrana of tha noaa or throat. It la 
ponalble to prodnoa anaatbaala ao oomplata aa to aa 
abla aurgleal oparatlona to be parformad npeo thaaa 
parta wlthont laflletlng tha leant pain or dlaoomfOit 
upon the patlenta Certain obJaetloBa to tha naa of 
cocaine ware not long, howeror, In abowlng thamaalTaa. 
Cocaine la a powerful alhhleld, and If tha uanal doaa 
be exceeded, varr grare raanlfat follow, a number of 
patlenta haring aotuallr died aa the reanlt of eoealne 
polaoning. Inveatlgatora were tharefora lad to aaaroh 
for other anbaUtneea, eltbar Uka eooalna oecurriag nat- 
urallr. or prepared ernthetleallr, which would peaaena 
the propartlea of cooaina whlla being lean polsonona 
In thia way, atataa Natura, a niunbar of anaathatlc 
drugi hara bean Introduced, Indndlng alrpln, bolo- 
eaine, eucalna (alpha and beta), aoopolamlna, noro* 
calna, atomlna and tropacoealne. Of thaaa tha three 
latter have been ohiellr employed In predndng epinal 
auNtbeala. The nMthod oonalata In Injeetlng, by 
meane of a ayiinge and neadle, a quantity (nanally 
about one cubic centimeter) of a aotutloa otonaef theae 
anbatancea Into tha aptnal caniL Tha tnjaotlon la 
made to the back, cloae to tha middle line, the needle 
being toearted between two of the vertehrm. With re¬ 
gard to the detaUe of the method, rarkraa procedurea 
bare been daacrlbed, and no agroament haa yat bam 
ranched u to which of thaaa la to be conaldarod the 
beat Then la no doubt that modlfloatlona are deato 
abla to enlt partlcnlar requlreinenU. Thna, many oper- 
atora dlreot that tha drug ba dlaaolrad to cenbre^toal 
fluid or elae to a aaltoe aolntton baring the aame ape- 
dflc grarlty and tha aame oamotk tenalon aa the blood- 
aernii (Nhara oonaldar that the aawthetlo aoTntton 



plapaaboMUtofbMM^I 
toHhnkd nnd « 

a pya^ 1 ^ ^ al»J 

a theodatUdnltt* or gay aCMr, yinittoa 

mad to gHHtait toy totodvtoy th* giailto fi 
matlo by MbtontAt totoi M al)« 0^^ 
o,<V thhi j n en ia r ato a * ! nuHt bo toiim uft^iW«o- 
onaly by fko two apaqntooifl nt ^ plwilMi nutowt liha 
aaroplwa er paaia Ow rarttoal 0,Jl-9(V Alo 
much ghsan. wa pupoao datermtotoir tte ^Mpbt 
Jf or h a atoisio oittiinotlon, of too dliggwito illhbwb 
that wa can write 

OiinmheDta 
Ottoschoetd 

Adding thaaa two aquation*, 


h (oot> + ootd)Bt0.ai-hO.«t«0,0. 
0 . 0 , 


gireo directly the lengtha of tha eotangmta, wa a 

hara, anppootog ootaag and eotdweb 


• +b 

It la aaay to aae that with a dlda mla a alaipla read 
tog will Immediately gire the mine of h. 
inatrnmenta lor measnrtag ,anglao a and d Are ao 


mend tha addition of glncoaa or of gnm-acaoia to tha 
eolation Tbaee thicker aolntiona tend to remain at 
tha apot at which they an totoetad, while aolntiona 
In oenbrowpinal fluid or to normal aallna tend to 
d down tha apliial canal, and than hara a 
leaSaot. It la mnial to with¬ 
draw a tow ouMo cmttoiaben of oanbrwaptoal Hold 
Mm tha aplahl oual baton Inlacttog tha anWathmio 
llnM. Then are two Teaeona tor thia—flret, tha ear- 
gcon le aaanred that he haa actually totroduond hit 
neadle into the aplntl cantl, nnd beoondly be la oerUln 
to arold Inonastog unduly the cerobrowptoal praaann 
whm be tatrodueee the an w a the tlatog fluid. 

On totrodnotog tha fluid toto a pnitlenlat part of 
the eyiaat Colaom, aamtheala la prodnead of an parta 
of the body dertrW their nem anpply from thia part 
of the ay^ oqrd, and all parta below If the fluid 
be allowed to aaeend tha apliial canal (a. g-, by miatog 
the hlpa) the aumUMaU riaea hlgW and higher aa 
the amaathotlo flnid nacbea the tnpha'itf tha nerrua 
artaiiig from the higher parta of tha apliia] cord. If 
tha paUent be placed on one alda whlla the to)ectioB 
la being perfonned, the anaathetfo Sold oan be nude 
to enter one Utan) hall of tho iptoal ceaal. and to 
thia way It la poealble to limit tha anoetheela to one 
tataral half of the body 

IVaaMtliotle fluid enn ba allowed to aacead abnaat 
to the top of tha thoradc apUa wlthont Mar of un¬ 
toward OuaiaadBanoaa, When It raaeliM tha baae of the 
neck, bawnm> the phrenlo narre, caneeraed with the 
moremeatt of feapliatlon, boeomes torolrad. and It 
wfladeatood hnprnetioable to prodnoa eamitlHiala of the 
head and neck by tha aplnal,method. Prof. Jonsaaco, 
howarer, baa ahowa that tha addltlen of atrychnliia 
to tha anaatheUe aidatlon prodneaa ao powartnl a 
atlmulant eflaet upon tha raiplfattor center In the 
brain that It U pomible to Utroflnca jm annathetlo 
fluid Into the upper part of tha thbnolo aptoe, and to ' 
allcp the fluid to aaoend tha qanol to tha neck 
ao aa to anahla operatloni to be pe r fbrined on tho nack 
and throat But It la-ae yut too early tp »V wbather 
thM method may be eoaiiderefl A aafle one. 

Of ton torM drugs which art chiefly mmd lyr 
the prodnpitoa of iptoal anaetocdla, ateratoe la tonito 
to prodnee the meet deleteitoan fflait Wpott tha fel«- 
Mia, aepU nestle haring MIoitod tta tajeotton la 
gvlto a nmnber of caeca. Nownattf M tropaeoootoa 
ato Mas totofloM to thie way, wbfla thar an agoUfy 
qMmto# tolBMStoeUea. It thne appMUB Ukaly ihlU 
tM, wto em^tont atoratoa to the near fntfri, 
to^vlItoMbMatoe to a one pat csot seMton pk 
M^iaigmr need tor toe parpeae to tola 
**!«*“• ^^**boiit lit 



well known to artillery that It la nUMoeemur to refer 
to them) but We will nnuuk that tlito method of maaa- 
nrtog la anaoeptlble of gnat praeleloB and ahnld gire ' 
aatklbatloB not only to t^ aviaton tbemadtoa but 


writer hopea, to tha near totnre. to make apMt hWght 
meeavreueata by tola a^hod, with the ba^ e( a-Very 
togenlona ^wantna that'measnna tha a^ add at 
tha adae ttate detonbtoM toe ptetm.- - - - - 


Ittoa whMb aru4 k 

top to* ttftot St . 

waa diitftontod 
try, every «)*«, n 

ant of tVM quaintly Of mon a wnr otgM mMw 
flra hnndidd toarep 

wordn wa grbw aagflg^ Wbagf-^ktli WWtobB 
ply aewT todtoUanljMto 

par day. ThtotoaiiWtooratlM[^&k«^to|P. 
ply per cMU tor toe W tWtfl 
Od«park« oito oxnf* kdto 

toot the bniMd Btatoa iMda ton wtoU to thrtototon, 
tom of omu, onto rto4*'wto^ 
eqiial. tompmui Basato-g fato 
yuam aatonato it 

of mat yean flfld ntotortjU pfi/mttm 

world, to toa p n toi i^ .nt, ^ r- 
ilw of 

Awtitoabend <dna 
tobna we may.flattar 

r coin, earn. And wtont. tod flinfto4ton«'^ 
not moha toa beat «n of qnr awtotk .."An Winp* 
Kto gflam towng toka gktoto>««tof 

* . " 

ana^^idi to r 


ifr a Baewdta WU^ oTHadtow-icaat, totoWnd, to't . 

."“iSsli 


Ftiotography" Aflw a brief explanation 
by n tew ptolarea of too devtinytag tnalto' 


oi^ parta of tha hall. Two vary torge pytotTora aadniv _ 

oadoreiopta*eMpniikrlntoavtowof toatetolmua. ■ 

'An aadatonl to ton nman ttaaa makea natuml color Amaaiosw w 


feet, and toao trmmpareneiaa from too ngnlar iwga>, 
Urea of too totoftoba Ika imiannto pnyar fltotoa at 
tha avdlenca are than dmtoyed. and later toelhiBm' 
paieaetea g»A uelor pkdnrm an ytodflatod ky 
ton npoB n tetoa amnq. Uadey* to* flteVtnidjto tont^ 
Camara Ctab dT'Kit Yatk, thte entertetometo tote bg i 
torn to 1^ e^ flto^ tto vrtotdr brto^^ 

, toa an tolld.totonAf towtow 
el toe Btotoitti^, «» 

ftome«-^“--"“ 

: tp ctot 
>MPgr wiato 

^raaewad. to 

'£l 





ttototo 


method of performing nplaal a 







^ gftk m 

— » li^WWW* m ^ t*ant It dlOeiiU to dwlde 

Itotr tooefc if jtomtlT* on|fl»t to b* tMd Into Uk« 
"r.ry .ry iwwww. Uw pxittctloa Umcd 

UWHWIM i^UtoPOfBI tw **» **«kt to 

«U uv «eld to tlto MhtiloB. Ro itotoMBt Is iud« 
ito,to tlM 0^ tUs sent, this mylag sooonl* 

to tbs dtoisstor of tot Btotsrtti trtstod. Tbs Lord 


bsd MsUr dlsoomrsd tbs babanosd eOsot prs- 
diissA by tos sddtttoa at aeU. Vor this rsssoa be 
PToaottbosd acslBsi tbs pstsat, sad dssMM that 


prlss for physlolocy sad msdieins. Is a bwNS 
■Drgsso. Bs la a aatlvs of Bsras, wbsre bs was ban 
la IMl Bs was sdnoatsd then, aad ansr atodylng 
at BsrUa, {‘arts, and London beeame Phrfeasor of bar- 
guy la tbs aalsSralty of hla nature city and DIrsetor 
of tbs Snrgleal Ollnle. Hts sspedal lleld Is lbs Uiyrold 


• flarrss 


^ Iti^y gnyt« , tiMlO' 


wofKtol^ , 


i: w P«?rtoto» at iaan^ toto tbs 

• uasto^r JB* tba Mre cial» at Aiasrtea tbsfr baadsoats 

af|a^ ttopby asarly tbrap yean ago, It was with 
fits ballsd that dott g sap wonld help to .oreats la 

-*4.- ** *>“ totolB at l ag rabjset of biunaa flight aad 

f »PI»W stbaplato >iasrtnn lanators to »a*»f ‘JmIt 

sCsrta toward Ita aolat|^ tt was at first tbongbt 
- aAvtaabIs to bold eoatasts apoa a gtrsa dato aad at 

a d Stttod plasg aad tbs first sasb eoatsst was to bare 

ba« brtd at ^ J^BMitowB Isblbttli 
l«tb. lfl«7, baf as tbsra was only 
aatoplaao tsady at that »ias. aad as tbs 
dtoat of tatars sompstlttoBS did aot mast with nay 
I, H sras dseldsd to twangs tbs Mas so that 
^ ,.■ ■ —» —psrteisBtsr toald try for tbs tnpby at any 

If UfltJm/mK piges ptsr^sd tsspsa s tnr days’ aotlds to tbs Asro 

„ _ „ . Id Ip amr pstot ctab sw that tbs propar oOslala ooald bs pnasat to 

Sppp1ig,Pit'tb<-«B|as with a. tins add obsenrs tts fflibt Cader tbs new rales 

” ""**' Olsiin B. Cnrtlsb ntads tbs raqnlrsd flight of a bllo- 

ntblad wbfls ^ stta|gbt lias at Banunondaport, N Tn on 

» astorpt lit- laur 4th. Xlflfl. aa b fssnit at Wbleb be was dsciarsd 

^ ihs wtoaar ,sl.tba fitst lag of tbs trophy, instead of 

0m JKMs dhMarb' *Mb bat of tonliiag a spoeuUd dlstoaos for )M», tt was dsoidad 

‘^00 * fidailbto «* WiijBatosa tasa tp award tbs trophy this year to tbs aviator who 

--—,!*._ — SOS od *6 bUo- 

On July 17tb 
MM Bliss'la 
at Blnsola, 
I tbs Isagsat 
asespt tbs 
on Ds- 


Hr Robert M. Strong’s admirable comparison of tbs 
gaaollns and alcobol englnea is continued in the eni^ 
rent garnsMiarr, No 1771 Mr Vaughan H Wllaon 
oontrlbatea an saosllent note on the fuUin of aluml 
nium as a enhstitate for copper wire. Mr Cleorge S 
Hodglna writes on time apeed control etgnale. In which 
he explalna bow the New York Subway trains an auto- 
matleally controlled In view of tbs dllBculty eiporl- 
enesd by tbs New ’Theater la New Tork dty with Ha 
BooniUea. aa artlcla by Floyd R. Watoon abould bs of 
Intsnst Tbs wonderful wlnswnwlng and wlnsprsaa- 
lag saUUIshmsnto of Kemplnekl d Oo., tbs largMt In 
aamaay, an fnUy deacribsd aad Ulottntsd Osr 
Parla eorrsapondsnt writes on tbs new electrto loco- 
mptlvea for tbs Simplon tnnnsl fiction at a dlstansa 
prodnead by drying olla la the title of an arUela by 
Warau Ssbmtdt. He ahowe that many aubstanoaa 
apart from radl04ctlva enbataacaa affect the photo- 
graphic plate, fimong tbeao la a elass of socaUad 
drying oils, tbs best known of which Is linseed oil 
varnish. Mr William H Ballou contiibuteo a popular 
artlela on some of tha showy mushrooms in nstun In 
view of the rstnm of Halley's eomet, Pnf B. B. 


Daniel of the Prlantoa obaorvatory dia- 
oovaisd a great comet on Dsoember S d. S9t Or M 
T. la a fi, M Itm IDs. Dec. -I- 11 deg. 60 min with 
a slow northuly moUon. fit tha time of Ita discovery 


Prof a K. Barnard of the Tsrkss observatory ob- 
urved OaniaTa comet Dsoembu 7 d. M06 Oresawloh 
Mean Tlmg fit a fi. Ch. ISm. Sta. Dee. -fit deg. 44 
mlu II see. 


Dsnlsl’s comet was observed on Decoaber 8 d. U70 
QnenwWh Mean TUne, In a a Sb. Mm *7 la. Dec. 
-f 16 deg 10 min 68 see. 

Metcalf rsperta DantsTa comet December 8tb MW, 
St O a T llh 30m., R. a 6b I6m llfia. Dec. -)-36 
deg: 37 8 mla 


fi letter has been received at Harvard Obeervatory 
from Father O M. Searle, C.BP. of New York, giving 
tbs foBowlag "Oentlnned Opbemerla of Halley's Comet 
to bs fipr M d. 438 O M T ’ 

as (totooi Dee. bw A Br 



fitmospberls preasnn HIgbeat 80 71, lowest 13 48, 
30.14 Tanperaton Highest 74, date, 18Ui, 
lowest 80, dato, 36tb, mtaa of warmest dsy, 41 date, 
lltb, CMfitot day, 33. date, Mtb, mean of maxlmtim 
fSr tha month, 64 1. mean of mtalmum, 413, absolute 
I, 47 7, normsl, 4Sfi, sotesss oompared with the 
mean of S3 yaare, 3.8. Warmest mean tempentnn of 
November, 60, In 1303, ooldaat msaa. 37. la 1873 Abeo- 
nd mtotmaD of November for 33 
Average dfilly eioem slnco Jsnuuy 
1st to PrsclpltotlSB 168, graatsst In 24 bonre, 1 0 
data Mtb and S6Ul. sveraga for November tor 19 
yeara, SfiS. fiocnmulatod dafleteacy since January Ur 
4 44. Orsatast pceofpItaUeB. 3fil. in 1889, least 0 75, 
Wind PrevalHag dlraetlon northucat. total 
PJII mllsa, average hourly velocity 12*. 
sum velselty, 48 milea per hour Weelher Hear 
U. partly otoody, ll, cloudy S, on whim ont 
sr msta af precipitation occurred 4 Soowfhll I o 
•tsdt nrd, Mtb, ISth Mean temperature of ihi hii 
4—e , 6U4; normal 66.37 PrecIpluUon of the an 
liana, iM, aonaal. 10.57 


nrMko. 

Tbli rwri LipiM eihlUMMi of lo|% Uko tmt of 
M you', oonulu mony ratat^ to orlatloB. 
KUw of itruto doolm MToplaaoi, knd dlrlctble bti' 
looiu on ohown In gront anobMa 

Rlclior'i 'Modoni Wor" roptwmti w otuck upon 
in alnlilp, which onrrlM t Urget conolitlng a two 
crowod niffk Tho proJaotUo, which U ihowa in tho 
nnbtr part of onr photograph, la a amall aorwIaiM 
mado of wood and ooUnlold. It eonalata of a woodon 
■plndle with a longitudinal alot tor tho nooptloa of 
tho wings. A Bcrow pn^lar la attaehod at tte atom. 
Tho projoctllo la lauuchod by moans of a pistoi, the 
barrel of which also haa a tongltndlnal alot thnmgh 
which the wlnga of the aeroplane paaa. When the tar¬ 
get la atmch the haUoon aeparateo Into two parta, aa 
shown In the lllnetratlon. 

The ‘rRonllo-Bllboc' of tho same Inyentor U a little 


t))il pdaahMM^^^f 



taisitgid* AboT»t)|iliif|^li^pdaMMfl^^ 
two enpuiay aamm t jihwi W ia^ a^oi* ' 

ddna, tSm ^ tMi> ^ ^ 

hot elooo aggpoB dgH hnalBpto jhlLAaoo 
propdken ana driosm Up MMM«| tepMMg tf «type la$.£ dovir » m 
iarentodhylt tndognalk., ' Hropiltie*«J* 

Tli)o‘VihVn''toa«ilMtttiai«enptaaObthifaiuma ea:m*4.W knm 

of vhiohata Aq^la,onppltthaphotog(a#hd. Fart mt!>«;»«•#|l^i«B^ttio od$^ 

of the flight la goodiflPt^,l» »ei«e fl* eow pro^ BUa>»^»toaf^t>«gr, . 

ponerg drlraa hy ailftoiiiid battd% tU other gegiw pf tho’toowf 

part hy eoeyinfl. O^dfthoitfpeaIsaWrlghthhOana ,Worth Po^» t i — pai a efl>»,a. 
wltk two prppalMn flt M# ho*. It risad from the . eehsis p^ fagkk va^d dwea 
ground hy Its o*p aCotl. amd eoeempuahae a fllWkt of raised edga ^ gsiw » Iff fwff 
fifty parda. Anol^ IsamoncgdaMwlthoaoW*and oonsMa m ptmhdsg a 

one stem prop^, whlrti alao rlMO unaided and wooden blaM, up ‘ 

files fifty yarda no th^ lo a Wplans with tens bow at the pola Tho rotgndiir if ^ nM|^«#)il^tto 



i. The '*Me^s1eBl Mat* and Its prepeller fi Hw FUght Aerass the OhaBBol. 9. Vk^-WO-ru." 4. Ad Ifttt Web « 
^ «WhMwtal." 7. The-Artemi 8. The "Al^efba.'’ fi. Ao , 

■nmm T<m at id rrh aanu, vutn iimuitm 


hllUard taUe mounted npon a wmeilisal bint, which 
allowa It to be turned and Upped In ersry direotlon. 
By the sideof the table la a verticsl support, on which 
illds three wires tormlnatbig In hgOU. from whhdi 
three balls are anspended at a detemlned height 
abore the taltfo. The geme la ptapad by meana of a 
top, the opper part of which Is Jionowod ont to form 
a bemlrndmlcat rap of a diameter equsl to that of 
the beUa The phyer winde the top iuM eeto It 
Ding on the table, which be than SMvei In aneh a 
meaner, by means of the lever, Sg to bring the top 
directly under one ol the three i s epe n ded hsUe, and 
then Upp the thMe so u to catch tho ball In the «« 
and lUflkevs tl from Its support 
The ^Ariosr and Oie "MoehanlCal Bhnds” Of U 
Oasdeo ^ aardnanUo noveiUso. The "Avton" ta eup' 
pwtad, prppollad, aad atoored entirely by seiww prm 
pallors driven hp turhUiee. The “Avion" Iterif Is 
tei^ of (m tibbhiigi of metal tehee whkh support 
a hortsoMal crams, AH Cieane earries two hortaehtal 
mgMtten for support aad asammba, and thns verUp 
b pyppeOmm oue fpr prsfUlskli st sue sad at Um 


p r opa ll era, which riaee atior running two yards on thfi 
ground ond mokeo u flight of ono hundred ynrdh wnft ' > 
nally riring to a heigfat of flvo yarda, 

Rib's "Croasbg tha Ohannef' tt a Umplo hgt noTd> 
and attraoUvu raobg gsae. Starting from t8*T‘ran«L,^.- 
coast sa Blrtat did, tin artatois, ysprsaafebd hy llttlf^' 
papor flgsrsa. ondouTor to roach the dffiS ol Wnglaa^i'VyMNiMd^ 

Ao soropb^ art atiachod b wsatie oorda whkWD' WjwyiNayi;; m. 
>-aH atratehod hsKWoSn puBeys oa tho two epoUb. ' 

• pbyar, bf tpfhbfi hb pul^. causm h|s^Botu^o ; 

adtaae^ butattOFiedueep vthrttiopo *fi|eb 
lUoBltlB a'fsObtotiwoM. whlAfor 
um U dottM tilth Itttia vaiUWa. f 

uM1Np>I»)^ Apurbip and,head ot^^i^iu^rti^ 

Pbdea hhd Wb hofr b regr at eu t w 

larpiaemofyarPwiWcaavaa. AetApM^ ^ 

KMa b g^bPM*^ « waOpHs Ijy. 

b aeibl pud ubahsB 

ooMtfW^i^ Wa vltai- it Jv 
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Tsx xofx Asam of znu> tmxtmn. 

In Fobninnr, 190t, tba sknll One 0t our moot 
anripnt known auoootoro wao found nt Clwpello nns 
Rainta, In Uie Fronch depurtmont ot CorrOM. In Sop- 
trmbor n nonrlr ocnaploto okeloton of npproxlmntolr 
equal antlqnlty wu exhumed at Farraaule, In the de- 
jiertment of Uordosne, by Dr Capltan and M IVyrany 
Tliv at rata whirh rovered the ■ketoton wero abaolntejy 
lnta(,t and the exhnmatlon waa performed ao carefuHy 
that tbe bonea were revealed In the preclae poaltlona 
In which they bad been laid to real, at Icaat *0,000 
yiarn aao. Thia la the drat Inatance In which ao 
anc lent a abeleton, found In anch well-mallced and In 
dlaputablfl acological aurroundlnga, haa been photo- 
araphed at the moment of exhumation and befora It 
had boon dliturbed 

The region anrroundlng Ferraaale la peculiarly rich 
In prehlalortc human rematna and documenta. Ten 
mllee eaatward ora the hunoua cavea ot Byalea, where 
tbe oldeat known drawinga on bone. Ivory and horn 
were dlacovered nearly fifty yearn ago. In the neigh- 


prnleotiiig (ruin Uw wgU «£ tte n«)g t»aJ|^ 

tom. On rnmnriaf « lU^ earth the boAua wnra vho- 
ognlaad m a tiu^ngn ttria and tetur The eart]| 
tba bonea waa than rattovadt boriaoBlal lageia,. with 
extroaoe oautlon. Whaa the greater part Ot tho D|oa- 
aterlaa riiatwn had bow removed, three oMhfe, 
about eight e«tiate, oaMtag the eknb aql {toita 
otthearmB,weNd]na«irerad. ^ te^^ brqM nand 
which eutTounded the ikeladelt eoirfalned -muf huge 
■pUnten of bonae pf anitnala wh|oh ehewed mariu of 
hanusaring. Vary alow\y and irith Infinite gregauUon 
the akaloton waa laid bare without dlmlaolng g Aitfe 
bone. It lay on the tm^ with tbe tnwk turned 
ailghlly to the left, and tite lagf ahavply beat bach 
under the tblgba, which weCa bait Hexed on the peMa 
llM kneae ware targad to tha right Tha latt arm waa 
extettdad bwlda tha body, wrlth tha band at the hip, 
while the right arm waa bant and tba hand naar the 
ahoulder Tba bead waa tamed to the toft with tha 
mouth wide open. 

The bonea, thoogb broken In ptocee by the great 



teeted thehmnMtytfiei heaaatk. ' ^ \ 

Dr omltaa hUtovaa tikt the dlbtotah it that oil 
comae legalar^ grapared *r 'FhMi mr 

have been c owgi4 urtth earth. Wt waihdthuddf Inh 
grave. Proteetod by the trteUkf «< th# |lv^JM|l^ 
lanta ot tbe rii4Ur. the fiMteMI agoi g id th| hyiiM 
and waa only nlhhtod by amah aahgato. Thto natond 
iketotoa. which to at teaat MPM yuate old. w«|l gauh- 
abto be mounted and exhtodtadIn the llaaettiB ol|thl 
utal Htotery at Faria, 


boring ca\ii of Cro Magnon lertet and C'hrlaty, In 
18fi8 dlarovorcd pertlona of five akeletona and two 
Bkulla which have rocently been determined to belong 
to the Aurlgiinrlan race, a leea ancient race than tha 
Neanderthal to which fho Corrhae 
akull and the Perraaale akeloton ap¬ 
pear tA belong The name region In- 
cludea the lermcei ot Monatler where 
chipped flint toola of peculiar charao- 
ler were found In 1863 Tbe name 
roonaterian haa been given to the 
period of theee toola, which aucoeeded 
the Bcheulean end Ite predoceaaor, the 
rhellean, the moot anelent divlalon of 
the quaternary Rollea of tho rave 
dwellera have been found at varinua 
other polnta In the vlelnily 

Tbla region haa yielded, and will 
oontlniw to yield, more human doco- 
menu Hum any other part ot Fraiute, 
for the following reaaona Daring tha 
monaterlan period of the atone age 
tha region wna eovered with pralrtea 
and fOreate and abounded In hom ea , 
cUtle and deer, which, with tha fiah 
of tha Vdotre River and Ita trlbutarleo. 
fumtobed a pUmUfol aupply ot food. 

Probably reindeer conM alao be foiiad 
on the bllli. Furthermore tbe river 
valleye are bordered by ehalk cUlfa 
and terracca, often overhanging, and 
honeycombed with cavea, hollowa fin4 
Itaauraa, which formed exieltont bhel- 
tera. .Tbe deeper cavea aeem to bavu 
bpon rtoerved tor funereal and to- 
llgloaB ueee, while aavagee dwelt In 
the aballower cavee and, eapectally, 
beneath overiianglag clUfa in front of 
which Bcreena of bought were non 
Btfueted. A region which offered auch 
advaqtegea In regard to food and ahel 
ter muat have been very popular In a 
primitive age 

On the otber hand It la certain that 
tbe general topography of the region 
hat undergone little itaunge alnre the 
monaterlan period No geologleal con 
vyitolon haa ppeurrod The principal 
change la a deepening ot the valley by 
abont 30 feet, and tbla baa further too- < 
lated the lend at tbe bom of tha cliff, 
wMob waa already well proteeied froni 
Inundation Men doubtleoa dwrit on 
tbe plalna olao In thooo remote timea 
but an veatigaa of them aod Iheir 
worka have been deotroyed or waabed away by flooda 
Finally, all bodlea burled In ptorea dtotaat from human 
habitations were qutekly devoured by the hyenas which 
tlian abounded In France, and during the centuries 
that followed, the pick and the plowshare completed 
the dcatmetloa of the few bonce that remained Tbla 
to tbe oxplanatlen of the exceedingly rare occurrences 
of very ancletit human hones in moat regloni and their 
comparalivo abundanoe in Dordogna 

The Ferraaale akeleton saa dlacovered In the course 
of exploring a maou of debria about IhO feet long, 
nloplng upward from the road to a low chalk cliff 
rtoing a fOw yards above It. Tbe width of the moss 
varied from 80 to 60 feet and Ite height, at the cliff 
from 16 to 60 feet. Tbe appearanoe of the auperfietol 
layer and tho flaaureu of tbe cliff Indicated tbe fall of 
an overiiaiigtllg cliff, which should have formed an 
utiMlTa Ohritef at a mueb earlier epotdt As this 
Ttaw was ooallnned by the dlsoevery of ehtpped fltnta 
whan U|g Odit of tho tpaai wu cot by the road, ex 
Plonttou «pfo ndertaken several years ago but 
IMthlliff of eapeelal Importance waa unearthed until 
recently na exeavOiHea wna begun by digging a 
bread trench WOlttl the road to the «Uir In order to 
allow the maou In bp rainevad In anooMolve horlaontal 
lum UM Beptettber two bonea were seen allffbtly 


weight of tha earth above them, remained firm and 
In their normal pealUons. Only the bones ot the right 
hand and foot had bean diaplaoad. and la port 
removed, probably by rodsnto or amall enmivoTn. 



not MOfiT AFOtUX Off KOMAF IDUTOVi, 

Tbe skeleton wu photog^bed u It toy and tha 
leg and arm bonea were cnrefully removed. The pel 
via wu then covered with tlnfoU and n large ptaotor 
cast wu formed around It, so that It could be takan 
up without Injury The thorax and the skull wars 
treated la the oame way Hence tbeee parte can he 
mounted without the tow ot a single fragment, u the 
earth tn whtob thay toy will auTTonnd tbam, biaida 
tbe ptoster carioi until the caste ore opened In the pre¬ 
paring room Thto method la commonly employed by 
patoxmtologlBta, but this to Ito first appltoatlon to hu- 

Tbe age of tha ahototim to Indicated, with cerinlnty 
and prectoion, by tha raghinrity ud very ebatnetoris- 
Uc appearanoa of tg* aweenalve atvatn ot the guuai 
which K wu fOgad, (Age. In prahtotorio ohroMlqgy, 
rnfeTu, not to a dafiatto auiabar ot ywra, bn^ to a 
period of mors or low bypeOatlogl dnntloh,y Tha 
quateraary gaotogM pwtod, la whleb naa appiMrid 
on earth, began w(lB Ojo eomparatlvely warm idHttwa 
age, which bu toft ramaiu of the rttlneeeroa, 
petamoa, and Ot^hoBt, gad fltiH tools ooarcolr no^tad 
by man TiMa ewae the Oold gcbaulena ngoi ^ ggo 
of the mammoth, mgrhad by crudely ehlDiwd< ftohb 
The qMutaig uonttertaB gge, at fint eotf hiA; 
quutiy mtM. xwng^ a Ughw otrAtoAtoii 


The busy town of Chemaltotlha tonaat awfHUhethi«- 
Ing center in tbe hlngdwn of Sgdogy ahdf «W fit ttoa 
toigatf fiuteiy towna «f■'tb*^t]|ff«^ 

_ampin, hu jmit Fltngmid toto Wf(h 

of A aaw iBveattou fMA wm 4ehll|t 
tow aaiaa oonmdqmbto o h di i #g ia fho 
prtoa ot oottaa aa« pktoh, fnrf|M^ 
mora, wtH ha lawngt and 
tnaca to oar roadort |a 6ta(Nit-gnto«Bg 
eountrlaa. 

For wuae oqnaUanhto tuna pkat tha 
Ctoiwaa tezttto world hM hNA 
lag nnltogglng attentten to thad|htto>^ 
ery ot fibrow ptoata whtoh fiHlihL la 
any way bs re nd wad fiyallahto u a 
autatiuite for cotum. gfi^-atoat lata^ 
wt hu bbea gim to the fitf mo nt 
aaon or IwB aaooawfttl oapwimegta 
wads. Trials mads wttton^ahd 
wravunlca have bsu tatfly gnepawful. 
bat have pot mat with thgt Ipe^ of 
anaetsa, nor attracted go miMh Attea- 
ttoo, which hu mitoh'to Out ghan ot 
the expovtmeuta mikto ^rith the ytOtO’ 
ot tha kapok tre* (the afrOaltoa 'hllto 
wool troa*) which flonriritos la Attar- 
Ica, Aalo, and Afriep. Tha trUR of 
thto liga outalu a send Whicht like 
that of the- oipton plaat, to Oavntopnd 
la soft silky halra 'nwfs iwlia, how- 
over, ars M akmt that they hgva hlth- 
arto boea nselew to optten gplnnera 
and have been uagi hhMto tor gphol- 
atery and mattraw mahlwg purpoaw. 
Most hapoh trow grow wUd, ami only 
raesntly Btitopira began 

to cultivate ithwa ayaterngtlcaliy In 
New Qalaea and JDut Atrtoa. fitepa 
are also botag tdkea, to gfof thaw 
traw proporto lh>tba Qermaa proteo 
tontea. 

Thto new bMugtmr w^ ho grutly 
favored, by the proeew Jnot dtoOeVwed 
by a largo Qennga aplnalag mill, 
wheesby it to bow pooolbto to reader 
kgperik fiber oooUy ipliUkabto. Bo tar, 
uaaaboi4atoiaM|toyi)f^.thayart- 
toMo fihu hu hot 

betel mpto bgt ffdp fte fibara 


ttuaUttog. 11omm1tJ|*h«o.c>4a&^hb^iho 
,othg|^ Wl)lt^ to 

enteriataoi- ^ mgiqil'pt.a: ml^ ofOMfi far Frtt 

tm teuatfap-toim apt 
pgFhteT r m r h if gi y r^. 




.egglfa pojb^M otoi 
teflfffaWM 'famgifat 


pM teag.' oaA MiW'^ 
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fertai^lac CPTfrud to tito (thm 0 woo tonud wltk 
It hook, ■» that vhn tho lonr T U morcd to oxtand 
tl^ a^Bbon 4 the etnp B to rotnetod, eawing the 
. book to M over the front onei ptoeo JT of the lo^ait 
tnnuk In amlrUf the ranjieit to the go^art, it to 
merdlr aeeeaeary to mtoa the front whoeto eo aa to 
dear the aUto ptoeea A, and then move the cart into 
tMMltlon, aftaf which the lever r to moved to lock 
the mnaara feat One of the advantagaa of thto era- 
tern to thU the nmnera at the rear ere ao abort that 
when the oart la tilted backward the whaela raet on the 
ground, and la that poalttoa thajr can be wheeled over 
ear bare mwta. 


hr'a tta»dovritoal,^la ottos «ada that ha baa no nip- 
He irhne e htor^ wiesdi ptovee to be too 
^i»giaito«Mtoh4tho«akaa. A good nipple grip 


The aoBOmpenylng lliuatnUona ahow how a verr 
protijr eOsct may be obtained in Chrlacmaa tree decortr 
tlon. It haa the i^ipearenea of a Cbrtotmaa tree la a 
anew atorm 

Stretch a cord above and la front of the Chriatmae 
tree with one end fhatoned to a book or d nail and the 
other end to the armature of an otectrto bdL Hang 
from thto oord a number of fine tbreada to which at 
Intervala nmall plecca of cotton are fnatened Tho 
ball to connected up to a battery with a pnab button In 
the circuit Vban thto button to puahed canalng the 
armature and oord to vibrate, the qulvorlng bita of cot 
ton look like falling anew Tho armature of the bell 
ahould be bant back a little ao aa not to atrlhe the bell, 
which may ba oovered up with a wreath or other 


«ov to WitnwMr otarm. 

tat rgig aogto or other water proof clothing, wodan 
gOQda havtng a doaa waava are the beat Uaa gooda 
to b^tofr Uw tooa to aoiooth and Arm, although cloth 
havtog a aott two anawera fairly well, provided the 
weave to fight and cloae. TO water-proof the cloth, 
lay It pnf on a torn table tooe up. Then take a hlook 
of ptoSOao ahogt dx todiea aqnare and rub tt all over 
tha toM ti tha eloth. baartog down hard Thto will 
toava « thto SUn of parafina on tha taoe of the cloth. 
Itelt thto Sim of parafflM Into tha gooda, uatog a Sat 
Iron thaf to }iiat warm. Too hot an Iron vrlll aat tha 
pantlito m tra and bum tha gooda. It to well to on 
porbnant vrlth a snail mmple Snt, and team how to do 
the wate^proldtog properly botOro atartlng In with a 
pattem of gooda. To determine when the eninpto la 
proparly vrater’towdOd, hold it to a kind of hag. with 
tha tMa to. and poor In name water If the wate^ 
proogBg hu been properly done the water wUI not 
wet the tooe at tha ctoUi, hut It wUI aUy In gloSuIaa 
and act aa U it were on a graaaed board or hot atove. 


trig 1 lilnatntea how tha cotton may bo attached to 
tho threada 

A frame to Snt made a little longer than tho car 


The writer made « pair of i 
Uat winter Shtoh proved dolte a auocam. They v 
mada of 1 taoh by %-liich f 
ato paunda. Tha eonatruotloa waa each that they 
could bo apiSlod or removed In a tow aoeonda. Ra< 
torrtog to the aeoomptnyliic Uluatntlon. It will bo 
■aaa that two weodan aids ptacea 4 wore provided, to 
which tho mnaara B ware faatanad The wooden aide 
plaoaa wore ent out and grooved to receive the wheela, 
n St agalnat tha front 



aa>TA«uinniA piow robil 

tain. Thia may ba made out of any kind of rough 
lumber and nailed together At one end of the frame 
two mwg of plna are put, about H Inch apart Tho 
plna In each mw ahould bo about H Incb apart At 
the other end of tha tiema to pnt another row of plna 



% inrh apart. 

Now wind the oord around tbtf two rowa of plna and 
toatan the onda, oa ahown Than tiaten the end of 
n Sno thread to the cord at the Snt pin Bring the 
thread down to tho lower end of the frame and wind 
around two pint, then back again and toaten to the 
cord. Ropaat until tho tequlrod number of Uireode an 
Ohtalnod. Now take n Sue hroih. preferably a painter a 
atrlplng bniah, and apply glut to the threada, croaa- 
waya, about two Inotaoa apart, the whole length of the 
ovtato. 

Out aomo thto cotton hatting into atripo about % 




When dry cut the lower enda of the threada and pun 
each Individual lUIng away from the reit Jiiat 
enough cotton will atick to each airing After all tbo 
atrlnga have been lepanted remove the cord at tha 
upper end of the frame and the curtain la ready to ha 
hung up Fig t ihowa a part of the curtain when 
Snlahed with tbreada about 1 Inch apart. 


It tokea a aktlled plumber to make a lead pipe Into 
an Iron pipe, ualng a wiped Joint but lulng tho follow¬ 
ing method any mechanic can make a permanent Joint 



which li equally aa good as a wiped Jolat The ac 
companylng drawing shows a lead M made Into a gal 
vanliedtron pipe The large end of a reduilng 
conpllng Is placvil over the (Mid of the load fi, and 
the end la then flared out with a blunt piece of ateel 
BO that tt will flare out amt Bt the Luupllng anitgly. 
aa ahown The ajnee between the lead pipe and the 
coupling la then filled with hot Bolder which la al 
lowed to round out on tho pipe and make a amnoth 
Joint To complete the Job the Iron pipe la then 
Borewed Into the small end of the coupling 


A HREOB lOh oonraoTiis BATmui ni 

OOaBlXATUnA 

The Inventor who deals luuib with electricity la 
bound to find himacit sooner or later greatly bam 
pered In esperlmenta with batteries by the necessity 
of frequent c hsiiglng from perallel to aeries etc It la 
one of the little routine details which inakue most of 
the worry In experimenting, for the connmtlng up of 
a doien wiree may often cause the loan of a buppy 
Inaplratlon “ A rouvenleut and easily made swlitb 
tward IH Illustrated herewith and It will add Us mile 
of comfort to tho harassuo Inventor This board for 
six batteries allows all possible connections, and by 
adding more points can be adapted to any number of 
batterlas 

It Is mode os follows The board' Is a oae-lnch 
piece of wood mounted If destrod on feet In this 
bore ten boles to receive an equal number of stove 
bolts, M per plan In Fig 1 Tht bolts should be pro¬ 
vided with largo wsabers and the holes so bored ss 
to allow a diBlanie of Inch between tha washers 
when In piece Nost two ractal stripe should be 
tosteuod by two sluvo bolts each, one strip on either 
side of the rows of 



nected to the bolt so 

marked Current to taken oft at the poinu X oinl r 

An underotandlng of the key given below will •niiil< 
anyone to meko the ernnhlnotlone Indicated with t." >' 
epeed end almoot no trouble 
Insert pluga at to obtain 

F, e, B, K, and L oU in serloe 

0, F, O, A. L end F 1 parallel seta of l in • 11 

B, D,r,H,L,WonAQ S parallel s. is <>r In n n 

N.P.O 

•ndB 


•U In parallel 
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S oi ft o t IHi p Arnwrieni^ 

tvwoMSfMw movaa. it • «Mt • luMi tmi om ti«r. iro* tM«t aiM WU *eihi MW «* ipM 

nwmmm*.umM. It Mtt mowbWt ia ttn Wa*. IMfr <>« Wi MAMAilt 

In tb* lane of Juuarj Mb UM ttwr* appMNd Hm old flMr fUlb« at lUttaa HOi t vIB *Mcn to ftmw Tht MM Mtoild iM IMW* liiHnipl totoM 
p ou (or a ■oootor wtUi daMripUon o( lum It ahonld b* ont amldMpa wd a ihort om pat to dbont t«9 Md iM 4i a M li la toWa 

be bnilt InidiM tutbmr aft to ate to aUow aoSetoat apooo oao patent Mi* oaomto (a mum aU M MM to 

Tbo acaompanrlnc IlluatratlOBa akow bow thia for tha drlTtna wbod ba tforini Ma tiM thbl waiU a«t ho Dicp 

Kooter mar be converted toto a oort of antoaobUo Tbo two trank poota an aow pot to Thtoo on of okpwritO hat tho Miai moot bo woO tapdo oa Mb 
0 boat or B to ■•ootar oak tho forward oao la tH toebn wMo and lit tooobto wfll annip bam* Tbo drtvUa Mft to OC 

Tl e motor *1 oold bo proferabir an alr^ioOlod ono tooboa tblok. It la iosiad oat aa obown to tbo ptaa Otoat U tooboo loac A T/lNobb tolttof toHkdWt 

but oa It may bo dtflcnlt to pot on outfit of amplo ao that It rooto on floor No E and anpporta tbo dook Mot Tth tooboo dtomotor to tttotod to too 

] wer without high coat a wator-eoolod motor to boom Tbo poat moat bo Boobroly bottod to both floor and tbaa kayod oa to tbo ohaft Aa Fli < Otowb 

■ own In the plan oa It to il oaper and there are a and dook beam aa a larflo part of tbo atroto oomoo lOaorly tbo dlawnalona of floafto aad MMo It to not 
Rreat variety to aelert from It will probably ba aaoao* upon It Tbo after poot to klh InobM by 1 toehoo nooaaoory to doasrlbo thorn to tlatoW Tbo drlvtop 

aery to exp Imenl with the «ator ayatom Tbo plan oeouroly (Ootenod to floo' Nck t whaal to ptonod to tbo toiaft wttb tpro EAMaoh tapw 

o templatea a thin flat tank with o torga cooling The aidoa of tho trunk on of wblto plno % took ptoa driven to tightly aito rlTotod onoogb to ptovoni 
eurfa e to act na a rallator If tho weather to very thick and put on two ptoeoo to a oida. Tbo Joint working ont A oonplo of groan oopo an pot to oo 

oold tbto may be aufliclent If not a almpla radiator ahonld aono to lino wltb tbo wbaol boortog and bo obown. 

may be mode by peoalng the woter tbrougb thin ont oot around It to allow play for tbo driving wbaOl To pnt tbo enlllt togrtbor fliaf pin tbO drMng 

copper bing colled to a aplral A aoven bone power aa It Jnmpa over roogb lee Tho lowor boarda wbaol on the abaft and toy It to the trank, toa two 

motor ao ohown welMog about oao hundred and ihould land on top of tho bottom and bo feotonad to nppor ildo boarda being of oonm rooovofl, TaoUg 

aavontyfln pounda and running nt oevan taundtol It wltb bran aerowa put In from andorneatb If tbo tbo two boortog ItangM oh tbo pokai had tboa M 



rovolottong toonid giro tho leoator A opeod of obout 
thirty mlleo on hour on good nooth lea If a light 
waigtt aircooled motor of twenty hono^wer to In 
■tailed a epead of a zty mllea an hour can eaally be 
ObUlned 

The propelling o fit may be Inatalled In anch a 
manner that It do a not lerfero wttb tho ee of the 
boat tor oalltog lo do thla It to only ne eaaary to 
■bin the gaaollne tw k forward and make tho driv 
lig wheel ooao watprt ght lie aeme aa a centarboard 
tru k The ateerlDg run er could have a romovablo 
pin through the atock at the tiller hrod thue allow 
Ing the runner to be u il sped If the wind died ont 
ono could auto acoot home by eimply p tting to 
the rudder and atortlng ui tbe motor Of courro the 
estta weight and windage of tie aatla and rigging 
wonlfl retard the apeed oomewhat 

Tbo llrat*ttep to oonotrucUon to to put to the trank 
to which tho driving wheel rana Pint ont a dot In 
too bottona IE Inebeo long and 1 toehw wide to allow 
tho whotl to Maah tlw loo Tho tonrord point et 


h O gltAWTMgAEi PRAIU fit A W m mg -PMTgg g 


poeto and boarda are wan fitted to tbo bottan and let 
to wblto lead tbe trank afaould be tolrly wetor«gbt 
A nmovabto m of % took white plan ollewn tbo trank 
to be Inapeeted 

The wheel yoke may nest be ebaped ouL Thto com 
prtoM two pleeee of eok IK Inches thldi I toot Stb 
to bee Umg 4^ tactaao wide to the middle end 1 todu* 
ot the enda with a 1% z B Inch enoa ptoea to bold 
them together A 1% tocb hole to bored In them 1 
foot I InobM from tbe after end to toko the flanged 
bearing of the driving ehaft Fig 1 ahown tho toy 
out of the yoke and trank atoo the little K took oak 
■trip# AAA which keep the yoke from «r-^g tha 
■tdee of the trank. 

Tbe driving wheel to of l-KrtoOh oak iBKl tocM to 
diameter The rim to roonded over and Bttofl wttk 
tweire Mkea Thaw can ha made tram »%, teeh torn 
tog Ktown Boro hMi to tho rim and mtow them la 
Than te Mr Mde ^ with a hook ww ohd fltoi 
them to a ohtotf polht at aa OMto tf ohoot M flagtawL 
H ahown la tha oppar porttoa of Fig A 


•aeh alda owar tho ahaft Thn Foln to aaar fhManad 
together at the roar end tiy two KHM throM hoitt 
aa ahown to Pig a Tbo forward aa# M a « 
toeh pin poariag throoM tha aok pant Jlghtir aad 
navtiig two woabara ogd Idas to MW toi FM to- 


pto bo earofol to eat H to m tha Voe# ighfir A 
■nan throngh rivto forwwd of «ha M iHtt hoto pra* 
want tha wood from apUttlng Tbo «raM may mem 
ba kayad on and graaaa oi^to fltUd An tho drMng 
whaal wm mov« op aad down dtw to hoaitoa to tha 
loa It moot ba mnda flanibto nia to aooatopitohnd by 
ttaaaa of too moraUe yaka and g toctog itta# « too 
•Aar on# of tha yaka to kaap A paoBM# dnpn bar# an 
llw lea an# prorant tha toaU hton MiM 
An oak bladi to Mono# oaetoM to Awtentft pwi 


on# n l/ittoA ogrtog Mb UnM to AMjBtar 
•nddtaahanfahtihediflbhgbcMNM. WtEiiM 

to n row nroag# M dprihi to iMbP A to 
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JUST I88UBD 

nuaUMkafovlBOB-lO 

DOCKHAM’S 

American Raport and Diredoiy 

of &• ToBtllo M oo nfoct or o vti Diy 
GoodoTndo 

urann itatis. Canada and mboco 



nnurytoAffUulA 

(ConHnuea fnm ftf* fBh) 
■Uatnlns ito BraotMt p ropott ten. tto 

tmckeii, «Bd sndiuilF iwiaf 
I men rlnt t4 Ipbai on Uw 
IWo, earnnadlAC a eoalnl kottom 

omw A reboomd. stAnltadad la 
liatnc of A caatnl cohina wkieh. 
atulnlBc lU ftiU height and lahatd* 
followed Ur a aeooBdair ooiom 
■eriea of ereata which we term 
■pleeh” le complete. Prof Wortl^ 
lagton ahows that the aapAratlon in the 
form of A dnq^ of the top of the prtaiAry 
column er» Ita eomptete aohaldeBaa f» 
aulta in a aerlea of eventa marhedly dlt* 
ferent from that whicdt anauea when no 
aeparatlon takea place. IforeoTer, the 
manlfoatatlon of outaproadlng rlpplea la 
affected by Um condlUon of the aqrfaee, 
and In order to aeenre the moat fATorable 
condlttona by cleaning the anrtace a eoa* 
tinona alow atream of freah water la 
maintained The contamination of the 
anrtaoe liquid, by the way, orlgtnatea In 
lamp blaok brought down by aaeb drop, 
for In order to prevent the drop from ad> 
herlng to the watch glaaa In which It 
ream prior to Ita fall, it la found necea* 
aary carefnlly to amoke the glaaa la the 
dame of a candle But the atomi of lamp 
black which adhere to and are brought 
down with each drop eerve to make clear 
Bome Important pointa connected with 
the formation of the aplaah. They prove 
by their preeence that the interior of the 
crater la lined by the orlglnel llqnld 
which formed the drop, and tbna afford 
neetnl Information aa to the nature of 
Ita flow When the primary column com 
Dicnoea Ita aarent, the atoma of lamp 
black are carried upward at ila aummlt, 
proving that the liquid of the original 
drop emergen at the bead of tbe central 
column Thle la conflrmed by allowing 
a drop of milk to fall Into pure water, 
when tbe photograph abown that the up¬ 
per part of the column eonlalne nearly 
all of tho mirk. Tbta fact may be oMlly 
verlfled by naked-eye oheorvatlon, na In- 
dtcated by Prof Wortblngton Let the 
reader drop from a apoon Into n cup of 
tea or cofloe, from a height of fltleen or 
aUteen inchee, a aingle drop of milk. 
Ho will have no dllBcuUy In obeervlng 
that the column which emergce carrlee 
with It the white milk-drop at the top 
only eligbtly etalned by tbe liquid Into 
which it haa taUen 

Upon Inrreaalng the height of tbe fail 
of a drop to about 40 Inchee n new phe¬ 
nomenon la reglatemd in the photo- 
gmpha The crater rieea to n greater 
height, but Inetead of eutraldlng in the 
form of a ring, Ita mouth cloeeB to form 
a bubble on the lurface of the liquid. It 
tbe height be not too great, tbe cloaing 
la either Incomplete or at any rate only 
temporary, and tbe bubble reopena at the 
top to make way for the column which 


lore With a very high fall, however 
the bubble becouiee too firmly clcaed to 
reopen, and ita aummlt is atruck from 
within by tbe rialng column, which be- 
comee entengind in the liquid of the bub¬ 
ble when the latter bureU. Thanks, bow- 
Bver, to the Influence of aurfaoe tenalon, 
regularity of form la aoon regained, lO 
that the concluding events of a aplaah 
after a high fall agree in eaeentlala with 
thoae which follow a Ibw fall. 

Tho fSota elucidated by eaperimenU 
with a ipbere dropped from varying 
heights Into liquid proved to be of gnat 
Interoet and Importance. Prof. Worthing 
ton aiiggeats that thoae who wish fully 
to grasp the elgnlflcanoe of hla photo- 
graphe and dedoctlona ahoidfl apartment 
for thnnselvea by dropping marMes from 
a height of abont a Awt into g deep bowl 
of water, tbe bottom of which ahonld be 
protected from the poaalbUlty of break* 
age by a tew told* of flne omer gauae 
A perfectly ckan and highly pqtlsbed 
marble ao dropped win cater tlM water 
ahnoat nolaaleealy with rtff ttttto dla- 
turbanee of the surtSiw la A w«f4^ the 
■pleah is aiagulariy taalgalflefitt 
(OtmmnH on pSM 


A Highway of 
Commimlc^oit 


It godfl by your door. Bvtry 
home, every office every factory, 
■nd every fum m the land b oa 


that gr^ hi^way or within 
retch of ft u a highway of 
coromumcation and every Bell 
Telephone it a gattwsy by which 
It can be reach^ 

Milhona of meagagea travel over 
thia hijghaAm evetv day In the 
great aOea they follow one another 
uke the bullete from a machine 
gun, and over the wide reaches 
of me country they fly with the 
speed of shooting stars 

The Bell service carries the 
thoughts and wishes of the people 
from room to room, from hcmseto 
house, from community to com- 
mumiy, and from state to state. 


Thbayriee*^ to the rift* 
ciency of earii dtobtLaod ihultlt* 
pIkathepowto;ormeyritob nadon. 

The Bell flystonk'briim 
million mcfti^ wodieQ kHochiratM 
into one trie|)hmQ gommofir 
wealth, ao that Amr sity know 
one another and UvvtOMdMt in 
harmonious undentalHUlig. 

A hundred thonauj Ball em- 


longer anci broader, and ita 
mimeroug branches ara sitm 
widely extended. EiVtoY ^ 
IS furnished with a laiger number 
of telephone gateways and be> 
comes the means at ptpter ttse> 
fulness. 


The Raff long Diatanam T n hg ik m a wUt rntnot yOntr 
now n m Ja and atroo goar nmo pmr p onon . ftmtntm 
— one pottegf one ngntam, mmhonat earefaeu 
Eoarg Raff Tn l apkooa b the tmUrof the Syntom, 

AMERICAN telephone AND TELEGRAPH COMPANY 
AND Associated Companies 


Free Free 
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A *25,000.00 
Magazine 
For 15 Cents 

HAMPTON S nprcMOt* the new type of m« g»7m# wluch fint of 
•I give* neuu wd tr\formatkm. The time has mne by for magazines 
that aiii(]ly pve entertainment with arttclea mainfy about travd astrco* 
coqr htentme, etc HAMPTON S pubhshas m tfangs live men and 
women waul to know about the Ihnga tiwy ougftt to know, about then 
oouDby dteff pohtict dies firm mm and diev cnployers>-the reaSy 
btg happenings m cunent histoiy 

To get dut important material HAMPTON'S empkm die most 
espat wnters m die country and paw phenomenal sums m money for 
die work done. No newspaper pubiuher can affoid to mend the im 
mease amount of monw and moi^ <4 tune which HAM^ON S 
lavidiea upon its maivmaus senes of articles 

The edilonal and ait matenal m each months issue of HAMP 
T(^ S coat $25 000 enliRk m addition to cost of paper pnntiiw 
bmdmg etc Out feature Peaws Own Story to appear in oi^ 
etsht numben tod ooer $50 000 alone. Thu means that you get 
$/5 000 worth of reading material for 15c or 1600 or more pegea of 
the best readmg matter m twelve numbers fw $1 50 

HAMPTONS during 1910 wdl be not only the best, bid die 
tfeatest magazme m Amenca—the most mterestn^ magazme publidied. 
It H the one magazine you sunply mud haoe. Ixibaom NOW 



Peatry's Own Story appew^ twenty big features to 

JANUARY 

HAMPTON’S 


On Sale December 17th 


13 Cents a Copy 


To be sure of gettaig January HAMPTON S you should order a copy from your newsdealer of once. A big edition u being prmted but 
dw Amend wiB uiidoiditow bo tTemendous If ytu tubtenbe now you will be sure to get thu munauely mtetvtbng story compk^ also the 
great Novon^ and December nmibert Free. Sm HAMILTON S to your fnends as Holiday Gifts It will give greater pleasure than anythuiu 
Sm $1 50 ooidd br^ Gift Announcemeid carda beaubfuUy pmded m four coim and gold sent FREE, make the gift doubly attractive Send 
jovr Olden mmediately Ptomfd attentwn assured 

HAMPTONS pro^am m 1910 includes die biggest, most vaned and nnpoitant featoiea ever before presented m any one magazme 

ADMIRAL EVANS PEARY'S OWN STORY 

wfl 001 * 0 )* «&dMdeahi«%vA dm IWia Canal smd other matters Of tike Dlecovery of the North Pole 

of No ttowvalil^ or pr^ magazme fe^ » dm highest priced edrtotial feature that has ever appeared in any maga 

fWSSLS?? ® zme It H the last of the worlds rfeat stones of ducoveiy—told by the 


ADMIRAL EVANS 

w8oaieQ)i«i«&dMdoJkBgiiirAfbBlWma Canal and other matters 
of MAoi^ *»!**■*»**” No tton vahabla or prindar magazme feature 
flopeew dunag the past jmt diaii “ Fightmg Bob s navy articles m 
NS^PFONS Hufer&omumseiietttof even wider mtereit Hu 
on Pawaa CaniJjpifiidied mjuiuaiy HAMPTC^ S u 

m ewenf^Wua^ neM of «bb^ The Panama Canal wifl cost 
«i*e4$00AKXl0Cl0tobi^ h n die greatest buuness enterposo wer 
eiilulaVtsi faf dfa Umted Slataa Govenuneiit No one m the world u 
IWttnqHiMaddan AduvalEvana to si^whadiertfu worth the pace. 

^Sdores of Other Great Featuree 

A^W«fii4biMnrMd WrUtn 







zme it H the last of the world s tf eat stones or ducoveiy—told by the 
brave and sturdy Americans who through twenty three years of pnvabon 
and peril sought that spot on which he finally and tmunphantly placed 
the stars and Stupes No man ever put up such a remark^e fight 
natural coodrtions as did Peary Hu story u the most entertauimg 
most exciting tale ever published or adventure and ducovery m the most 
mteresbng part of the world RKhV illustrated widi hundreds of re 
markable mtereitmg photographs—and anieanim axcUmvely in 
HAMPTON S MAGA2^H® duimg 1910 &bscnbe now and 
get the coufilete story It begms m January HAMPTON S 

r. 

■ ■ S|> | n I UamiobKribm.NanBlMrHAMFrON’S.cMWmfilairfvMt pi <1 « 
S FKKK d n»mk, Afaem Hyis, md Di.mliur (ang^)4Sm-<«ik 
a Mr AVlULi PW. If r" ti-M «>i> Ii» at 



iU(||Wmi;.WW«»SMbK.NEV 


JSi. mm w imiWBc ilfc. ■», *. 
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WHAT WE HH^W WE H IT 



RUBBER w«;*«}rr; 

rAaBtiTIABaftMlIIMNIMBMAf lUnNT [ 

hypnotism; 

Aeroplanes^Moton 


Learn Watchmaking 
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MARKTWJUN’S 
WORKS 

at ONE-HALF fonaer price 


tcKml MCFiAea wheK hrirngs atosf 
fftw TAmmrhmUm wfwfion—/or Ma 
Ar«t fuiM at thm kutarf af pm U m h 
mg copyngktmd t««A« mm aaW m* 
tMm pHem of men oeppiighloM baoki 


AUTHOR’S NATIONAL EDITION 

25 Beautiful Volumea 

Mark Twain la the youngest man of hu day All hu hooka an un 
bued with hia spirit—they are new hooka , to own them is always to have 
ntw hooka, a fountain of vonth They never age because humor kindliness 
and truth never grow old They are books for young people of all ages 

Special Features of this Edition 

Mark Twuui binuelf has written a preface to dw edition Brander Matthewi 
has wnttea the biotirephical cnnciam of Made Twain and hu work There 
are pnrtraita of the author from photoanphe and painungs taken at penodt 
when the d fferent hooka were in proceas of wnting Thu ediooh 
lOLludea h s later collected wnungt such as A Dot * Tale, Eve's 

Vs. There are beauuful pictures by such artists as Baoww, Faovr, 
r , -- NewhLL Bsaud Diuman Smeduv THuuraup Cum>i 
nm Y«k car NVDisn Mora, Wujxjn KsMsut, Giunr, Ou Mokd, 
p 1 Mjs 1 . Mlemu. Oppsr 

*5hL^”S|P^ biidint u a beaunful daifc-ted vellum 

^ ^ •*'“* *"'« stamped m 

tinStid oTS.Sk'tJ! ^ Luld The books are printed on vditte an 

21Vi*5^**iiTi.» * 1 . especially made for tfau 

s?era£U".*r'‘‘ • 

NX The toe of each volume ts: 

simataai 5x7)i inches 


tOtmtbmb mm intw 
ilMiSde neerds dtow fhiA tbe Uts 
stsad et bela« drtt«k«mtr item th« 
tsee la the tens of s etMer (sski 
cose Whitt s drop or • teeth sphttdi' 
itrlkis ths aartSos) xt/m ilsss la a tUii 
desalyftttlBt sbsath whlA e waplelsir 
savsiopa tha aphne ama bafora tta ssnw 
mlt haa rsaebad tha ssatar Wvel A eettt 
paiaUvaly taittBlflcaat eohuna eottstk 
tutss the anhaaqaaat aptaah MOfedver 
and as a remit of tha rapidly doalak 
■HmUi praotkally as air la oanisd late 
the water by the aiooeth aphere Thta 
point aa wall aa maay etbara of graat 
Importaace waa ahowa photegiaplileally 
hr BMona of lUoailaaUoa bablad 
tiBaa vMsd with paraUel al 
arraafement which rendared It -poesibla 
to photofraph tha aplaah both abora 
below the aoitaco of tha III 
the photofrapha nprodnoad 
la thlB way HOTm DMVSN tCA* 

Bo anoh for tha aplaah eauaed by a OfllWlEIIT tgf 

smooth aphere If the reader will now MAOH IlIKt 
dah out the marble with which he la con 
dnctlnt hia aimpla axperimenta routbm 
Ita anrfaoc with landpapcr and atala ** 

drop tt from a helsht of a foot or ao into 
the water he will find that a totally di iwm>n" 

ferent aplaah rronlU There la now a - 

great nolae of bnbblcB which may be EUB BBIB BTAICP MAKHWI — T BfS 

seen rising through the Uantd while a "*ie 

taU jet la seen to bo tooaed Into the air BoMwftS 

Photographic recorda of the curface die- ^ 

turhance doaely raaambla thoaa which ' 

have already been deacrlbed eauaed by ’’ ‘ 

the faU of a drop A erater la formed A A ^PPI^IT'C 

and auhaldea and a grarefnl Jet rlaea JT A £dl^ A O 

from Ita depthi gatbera volume from be* {_ 

low and rlaea nIUmately aa a taU ool " 

nmn whoaa height may be even greater EUwUl nUNlHA 

than that from which the aphere fell nn .. n .tt. 

Fhotogiapha of tho deacont of the aphere iirij rt t** agt—i 

below the anrfaeo ahow ua how tbia col t 

umn orlgbiatea The aphero u tt do “ 

seenda draga with It the anreace dim of Stfip f sff Fmtftrssn 

the UQuld In the form of a gradually omm mmMimpavm 

deepening pocket or hog which ultimately *rr?T'.-o, 

forma a long cylindrical hollow TbIa Am o£tdom wnm hSem ihwkaf 
event ally divide* and the tower port la patti to da Pttm Aao^ or mwi OAm 
dragged down by the aphere to the bet Ites,, ygg gewwi tUh hMhg 

tom (no matter wbat the depth) whence m 

it risen to the eurfiMje ee a bubble Keen * r mmprnn 

while the upper haJ of tha cylinder rap THE HfGlNUUtOIG HAGAZUIB 
Idly flUa up and this runolng together I4S lUmm towt, Mnr Tsrt 

of the Itquld la reaponatble for the great 

velorlty of the upward apuitlng Jet or j-jt—-—~—■ . 
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“irr , ,u. .NnSttdlloeliifirSlielWoiton 

On Increaalug the height of the toU of 
a rough sphere a higher crater wbicb ww __ .1 ___ e rg s 

closea and forma a babble U obtained nAFCMDlllffa IdUpflT" 

Ing, AnneaBng n>d 

feet this bubble U almost Immediately pn^swengw gJt Qtmttsi 
deatroyed by an upward Jet But If the rWglHg OF 01061 
belgbt of tail bo lncroaa«Hl to four or dvo JOKPH V WOODWORK 

feet no rebounding Jet wUl be projected 
Into the air notwltbalandlng the fact 
that much air Is atlll carried down by 
the roughened sphere To tb« naked eye . . 
a ciiiouB aeetblng* appearaneo at the I™ 
aurthce Is apparent and Prof Worthing ISf 
ton admits that be ww at drat dimwasd 
to regard tbia w evidence of tha entangle¬ 
ment of the Jet with the bubble—an an 
tanglement likely to prodnoa oonfuaad jSifiSliSSSS 
motions which could not be prodtably wiSeSwi 
studied However the perslstenea with ***^°** —•**'*™^ 

which the seething motion again and vwsi s _j m, w 

again returned when a atone waa dropped 1116 Alll6flC611 211661 
or thrown into the rlvar led him to aua* Ilf .* 

pect that somotblng reqalrad inToeUgn- vV OThEBs 

tlon The remarkable chanve of proee* If ft It | f fBw n/ il| 

dure revealed la the serlw et photo- Mha JMnStotdmwy —Ww lat MlWtt^ 
graphs whieh ww mAseqaattUy takas . At m. W wl *Wr tit yi m f ' ’ 

will be beat deacrlbed by a word for word T'^BiSSSSeffjftflSgSSfflStSMfmSI 
quoUUon from Prof Worthh^ttSDS writ- A jyw % *"wtoie* ee a s n SOw aSb^ 
lags The eorUer Oguree shew the very eig iftw 

I rapid rise of the crater and Rs Sloaliig WUS'L 

w a bubble mueb before tha antrappad »*. mB*5b^sir fC ail I i g 

I sir dlvldw. Atlore the diet 

from the air oaUMa, and foraSrTdmtn ws^^^StlwmlTsS^S 

?2.‘3,'5?i?SUr3 SS!? gw gicM onw. arraa 

The ttrat fonnatloB of Otts Jat is ttSKSf 
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, inat m 44*'of l' 

'flijk4|d*¥ NN to tub* It* «A 

\ T ^ («>M> tbtf tniMuM tM 

ctotot''**** ^ ^ ^ 

'ttmpft 'toi* toward tto Ml i* vdl 
«Mb )it to fto ttmat «to *t pMMta 
totoa to 

toa’W* toto Tk* Mto 
«iMt ito tototo ttot «to to'bi ■ nm 
imto totot waM toto tto MiOoB Ot 

< ia < W i>to th» ntotor wuk whioli It 
■druaw ii far vttoar to«a conM ba ae> 
oonttfA tut la ,tkif war< . tim 

«rto lattto aamattwa «t qia ipberal 
ttam- tt ffr «totoaa la rapid autUm 
alter tite tobto baa ekiaed, Uma tha 
■pbara ato aa a aort ot piatM, wbieb br 
l a ei to i b ag tba toastb of Oie air tub* dl 

la tba baUtek addeb 1* driraa don bp 
th* d fo atM ' atteoNtoHo pnanr* aboro. 
tba oanrcciM bertaaotel inflow n*ar th* 
Bkoatb ot tt* air Mba eaanot, ot oourao, 
p r pflpoa lb* dowawbrd-dlrocted lot wltb- 
oat aa aoaal aM oppoolt* gonoiaUoa ot 
Bunnattam apwwdi bat tbl* l* now n- 
paadad. aot la prodaolac a almllar u^ 
ward to. but In balanoing tho oxoom ot 
ateoapherle prtaaar*. The roaetloa, la 
taot, to the projeetlim of the let down¬ 
ward la tb* tore* whldi holda up and 
dowlr ralaaa the roof ot the lone air 
ahafk'* Tb* rialitg of th* roof U weU 
ahaWn In aom* of the aooompanjrlBg pho- 
tographa. 

Tbua, aa tnt TTorthlngton point* out, 
th* formation of a downward let la not. 
In a aaaae, a new phenomenon, but one 
whleh, harlag antated nnnotloed before, 
la now rendered rlalble bp reaaon of Ita 
being prodtMed la air Inalaad ot water 
An inoTMM In tb* height ot taU to IIH 
taot waa found to prodne* but little 
ohaag* In tha phenomena eolneldant to 
the roaalting aplaah. 

in aa lUnatratlon ot the poaaihle ap- 
plteathm of knowledge gained from a 
atndp of apleahea In aa unespaoted quar. 
ter. Prof Worthington draw* attention to 
thi tbot that pbotographa of tba aplaab 
ot a proleetlle on atrlklng the atael armor 
plate of a batUeablp bear a oloaa reaem- 
blanee to photogmpha ot apleahea cauaed 
bp a aphara lallliig Into Uqntd. There la 
the gam* alight upbaaTbl ot tha neighbor¬ 
ing awflu*. the aam* eraur, with the 
name curled Up, leadlac to tba Infaraneo 
that under tha Immenae and anddenlp ap¬ 
plied preaaur* th* ated haa bebared like 
a liquid. Th* prefeaaor auggeata that 
from a atndp ot th* notion* aot up In a 
liquid in an analogoua caae, It map be 
potoue to deduce Information about the 
dlatrllmtloa of Internal atreaa, whloh 
map applp alao to a aoUd, and thua lead 
to Unprotoienta In the eonatruotlon ot 
a plate that la Intended to roalat pene¬ 
tration. 

la ocnolnalen It ahould bo anld that 
the namhor printed htfow oaeh photo- 
gtnpb hero reprod u ood gltaa tho time In 
doolmal puta of a aeaond which haa 
atapaad alnee the flnt laateat ot oemtaoL 
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plant, bnt Um aaow proo^ «a S 
Male la rapaalad U Wfm H eltx^bum SW* 
ha rnmniir In any ptiw* «l»va tto 
PincalffiHw Aboni. ‘> 

I oM haiKUr tStak In tUa pAvasMt 
vatataHa IHa UiSt tba many ipaolaa 1 
pltober planta wlilaS aateh tbpir SMT 
mora hy allanmap t tSla tor Hna, voaML 
ba bahladhanS In Oa (qnrard mafapunt 
Bren at tba praScU tlnM many df tbaaa 
apactaa deaalop proeaaiaa irhieh an aaa> 
eral feet In length, aa aiamplUM in tlia 
caaa of the Barraocnlaa and Baillngtonlaa. 
lb oa« of tho Hi^^mp^y tag lUiiftfbitoajI 
la ploturad one of the etiloaaal pltd&era 
;whlah in the oonraa of agaa may be 
erolved from the oompaimtlnly atnaH 
Cephalotna—a natlao of Aoatralia. There 
la no knowing what Indnooneata thane 
planta night not be able to hold ont fOr 
the oanterlng of oven ana btaiaolf. 
hapa tba ttaana inaUh the piteMf would 
be peoollarly anoanlant, and w« know Chat 
where there la anything worth haying, 
there will ahraya ha found men daring 
enough to taka the rlak of gatting it 
Onoa Inalda tba pitcher of the Oepbalotna, 
eacape would be poaglbla only with a 
friendly aanlntant at hand rrom tha 
bottom of the pitcher three harrlefa would 
ooufront the prlaoner anzloua to get out 
Flrat of all there la a drenlar lidga pro- 
Jeoting In anch a way that it la moat 
dllBeult to aormount Beoondly a atretoh 
of wall thickly ooreiod with proceaaea re- 
ambling tha teeth of a comb and ail 
pointing downward. Laat of alt, on the 
Inyolnta rim round tha month of the 
pltaher la arranged a fringe of decaryad 
nplnea which reaamble a row of formid¬ 
able bayoneta Indeed, It would be a far 
more almple matter to gat out of the 
average well than to make one'a eacape 
from a giant Oaphalotna pitcher 
Altbou^ the matter doea not inv^ve 
doalh. tbe giant Arlatoloahla flower 
brlnga about tha unprlponment of fliae Hr 
quite a long time Tbe ayctem la In coa- 
neotlon with tbe croae-tertlUnatlon of the 
bloaaam. The Inaeota are induced to enter 
the cavemone month of tba greet bloom 
by an odor atrongly auggeatlye of carrion, 
which U pocullarly attracUye to fliea 
Onoo inaldo, the fllaa are held captive by 
an Ingenlona arrangement whereby they 
are loet In the tortnona paieagee at the 
rear of the dower After blundering 
aronnd for tome tlmo the winged crea- 
turea are able to emerge again, noL how¬ 
ever, before they have become wall dnetad . 
with pollen for tranamiealan to another 
bloom It U'pooeibio that tho ▲rlatoloehia 
of yeara to come will aaaumo much larger 
proportlone, and we may Imagine that 
the flower will he able to hold out fome 
allurement which will tempt large anl 
ninla to enter lie gloomy depthg. It te 
more likely that eacape from tbe coloMl 
bloaeam would not be anch a almple mat¬ 
ter, and there might be a danger of a 
craatnre'a coming unpleaaantly near to 
■tarvatlon before aaeing daylight again 
Far more dreadful than any of tha 
planu deacrlbed above would be the Venua 
fly trap of tho future. Tbia plant would 
be A vegetable tarrer Ai la wellimown, 
tho- leavea of thia plant are deiigned in 
tbe'tom of «trap: On -the upper nr- 
face of each half of tha leaf am three 
halit. To tonelt ai^ iA them la to caUe 
the orgaa to Uiut up, Incloglng tho object 
whtdk had gttes rlac tc tha IrrUdUoA. 
The hordertaig of tho leaf<ig termed of 
•harp frtnnd halm whtoh when the trap 
la elOMd pmVdSt debkPd. Atihornemihe 
Idavee of the plofum are am pioni than 
as Inch fii langtt, but wf may Srt a little 
idea of what ^ie plant may be In yean 
to come if we imagine the firilaga to be 
large gnenph to grapple With h jaaa. 1| 

U thf habit of thia pmt to grmr with 
ita loaveo half eonemled benwtb the 
aphagnnm mom In whloh it tSrtVda T%* 
leaveo of tho gUmt maa tnf pmtty 
den by the'uddrgroptli woolA Hm Um 
(OoaotoM on ~ . 


UAebttip 

.<'* OB IaB4 gaidHi^ 

an mbM«mSA pa' 

fa MPbt tfafr ssd mdi* tty g 
tbebmtimeismiWipeitniiting 

hbn to nop down lifa 4d*k b 

4 oi'dack wii pm«t bgflmo* 
oatM in 

mommc d* Acp open Aein. 
lb ibo inma turn kg may oom- 
tmue hig bminm wid| s fads 
■teoognpher at kfa dbowt or 
logf wnk dm caovspfaiiGm pi 
chft club 

Tlio “SpBcfat’* lasvM, Up¬ 
town NmrYoifcH 3 SS?.lt. I ’ 
DombtowA if Foby tt 4.Mi 
P.M., Domtoent liy Hndton 
& UanhBtmn Tube tf 4 OS 
P.kf., and atitvet fai Odago 
DentmoniiiigatS SS. Itkilb 
tune becauw it nuu in the n^kt 

“Tin 24 -Hwr 8 t. ImIs” 

u giving the budnem men an 
entin aftemoon for reoeadon 
at the dub, or deewhecet He 
mgy leave Uptown Nem York 
at 6 25 P M , Downtown at 
6 30 (by Feny), Dowmownat 
6.35 ^ Hudton b Mmdiattan 
Tube and reach St Louis at 

5 25 the next afternoon. He 
may en)oy a good nigfat on an 
eaay-ninning tram and coo- 
timie hw work the next dgy 
with a itenogtapbcr at bia beck 
and call, or he may do any- 
diing be can do at bit chib 
except play biOiaidB 

He geta d whde day in New 
Yodc. 

Them traing are not only 
dmc-omi, but nerve-niten. 

They exhilante and refteah 
They may be bonked on for 
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ttttoLou M 
;^j(«|Mt^ii|WMiJ» «nMM to 
*< to# to. 

etomr Mflto. ,atto ^ tW i lh# ttwt ft 

«fitotoi^ to mt^ to* ton* tnp kDraito^ 
«^tolN AtiMtot^to towiai to « «i«toU)t 
totoldtodliktoKtotfato to««<to 

Itoaito mk to tto UftUo. 
ircitto (tw^ttoto) -would ftOftTMlr k# 
toVto^tUtod to to6 torwdrd mOtoOMitt* 
fttoOBC toft oftrntooron iptelto Hmh 
plwto eoptm anftH Woter crofttnreft tqr 
tofttoft #t lltoW tdftddftn which are at 
totocd to toftir •MMft Th# antraito# to 
totoft nototoeM la mrded hr a Itm* 
door, Whlto«aa IW opantd coaUr trom th# 
uttolor hU todT not h# putoto aalde 
Into toft totarlto At the praiest tin# toft 
DMddftn of toft Vtrtoulartft aro adiall, hot 
there la bo naaoB to anopooft that toay 
wU) alwaya roBiato ao. It la quite Ilkeir 
that toar tnar toereftao to alie aa that 
toar aiw ahlft to grapple with goodtoaad 
Oah and other water anbnala 


haro hftftn epoealattog, punu wUl be db 
Tided Into wild and taiM aorta to the toit 
raal warn of to* worda. The hotanicai 
gardtna of the ttou wJU ha tor more «a- 
olttot than are the aoologloal collectlona 
of UHlar It la lortmiato that aU natnnl 
ohaDpaa come About with great atewneea, 
and It may ha that the Mnditbm of man 
htoiaeir will hare obangad oonalderaMy 
by toft Uma ha la oalM upon to faca 
toaaa aggreealee plaota It la to ha hoped 
that tola may ba oo, otoerwiaa toe ontlook 
for the human raqe la dlaUnotly dia- 

Qoiattog. 

A New ftofeetttau fWr rotten. 

iOoBcJeded from page 470 ) 
Qennan Baat Africa, and toa aporti 
toanto to Qannany are ttaadlly Inereaa- 
tog. *'Bo tor, IHtla attention haa been 
gtres to eocaanut flher and the dbar of 
toa mdny palme growing to the protacto- 
rataa haa bean allowad to run to waate 
With a view to becoming Independent of 
foreign cmntrlee for her ouppileo of toll 
fiber, aarmoay la alao going to too what 
can ha dona with toa product of bor own 
ooKmiaA Tho whole atm of too Oainan 
la to booomo *Hodopondent'' and aa tar 
aa poaaibla, do without (orotgn goode and 
foroign labor Other Inetanrea could bo 
glTon of tola, ware they not quito onteldo 
the ooopo of tho proaant article. 


Honey In Drilling 
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'or It nfular apaw nia 



TJCiUfA TO SUBSdtfDKIU. 

(>■» oopj, OM ymt for tM Unltad UUh or Holaa 
OMMVr.mrw, iTwrtanllitBaUMrr |NMasipnp*>AU>.M. U« 
THK mstmrp AM^ttlLA\ PVaUCATtUSH 
(l 4 «tllo AaMrlaa (OMOI dWMd 1841 ) lUUtJ 

Hrlmue Anwleu Mupidmiini (lauMMwl un) Lob ‘ 

Amfau Honiia and Uaidana im ‘ 

Ba^de Anartsan boon BdlOon (aataHKhad lim). AUI ‘ 

The omMBad anhaoripiiM raiaa no nna lo fonlii ceonirta, IM 
lim Ihaarta wfil ba hiriiMiid npon appllraikm 


to tho u^iiutf _ . , 

miK 004 opHniMmlr WPtUNo tMoUR . 

uv tor Moiftrto tnettBO, «!htlo,iiii|iMO ASodWto 
4oiic«n would rMott (rato th* BpMfetUa OT tho jrOrd 
004 tiM owttoblog oorrloobt lH oc Mto tnuOteo. 

TheM ohtoettooa bon 0 fottfflor Wood lo ttM oon 
of raldooti ot Now Tofk Ofty. wTW how odt tor«OtUo 
the Odltotkb whhto praoedod the vandtrfnUr wi ito ooo 
fnl Intollotloo el eWtrto troetteo ot the terat^ ot 
the New Yorh Control BoUrOod CotoOoor in thlo ohjr. 
Thor oj» olio mlndtol od tito toot tto^ 1^ betoro the 
eketrlo oerrloo woo to (iRl operoUon, the Ct^ 


r oorotoe n- 
_ . 10. Not only 

0 the dty treed trnto the nOioonoe of onMlw dnd 


’ k Ilwari (lad in main for oaffllnAUaa Uliamlal ifUclM 


A WAaiOM. 

It la quite concetvoMo thot the (rent loaa of prep- 
irty and the oquelly oarioua tooa oL pruatife oooo- 
atoned by the toll ut tho <)nobea Brldfe hove been oh 
ready fully compouaied by the valuable leaaona learned 
from that dlaaater It woo worth the loaa of a Quo- 
biH Bridge to learn that teota ot tho atrength of a 
email model can no longer be taken aa a baala In 
oatimating the atrength of a atructure which la an 
exact reproduction ot that model on much larger 
aukle. That woo the prlnotpal tllomlnatlag toct 
brought out by the conunloalon which made an ex 
hauitlve eiafflliiatlan of the wrecked bridge. Further¬ 
more. It waa proved that when the membera ot a 
framed atrnoture are themaelvea made np of a large 
nnmber of aoaembled placea, aa In the cooe of bnlltrop 
chorda, poata, girdera. eto, the reaolta obtained on the 
anialler modein are partioularly anreUable In dnter- 
mining the atrength of the full-alxe membura. 

It It be noceaeary to proceed with caution to tha 
raoe ot a itracture to which the aaaambled parta con- 
alat of the lame kind of material paaeeaalng almilar 
eloatlclty and breahtog atrength, there la a call for 
even greater caution when the materiala of conatmo- 
tton are not homogeneoua, and the bond between them 
la of a more or leaa doubtful character Thla loot 
conditlan eziata In tha caae ot reinforced concrete con* 
alrnctlon, and eapeclally when It la uaed In tho build 
ing of truaa brldgea and abnllar framed atruo- 
lurca. 

We are therefore to thorough accord with our ea- 
teemed contemporary Bngtoceiing Newi when It draws 
attention editorially to the conatruotlon of a reto* 
forced Concrete truaa, the atrength of which waa da- 
termtnad, or attempt^ to be determined, by the teat- 
Ing of a model of one-tenth the linear dlinenalons aad 
one-hundredth the crooa-sectlona] dimenaloiis ot the 
flDlehed bridge Our readen will remymber that In 
the various tollurea which we have recorded of rein¬ 
forced concrete, the breakdown baa moat frequently 
occurred at the points of Junction of one member to 
another, inch, tor Instance, as the conaeotlon between 
n door beam and a vertical post it Is admittedly dUB- 
cnlt to deolgn these coanertlona to sueh a way to 
render It posaibla to determine tbelr stimsth with the 
aame certainty that obtalna In deatgntog inch a con 
nertlon to aa all-atMl atructure, and a concrete trass 
brtdger because of the multiplicity of the Joints and tho 
complicated rharailcr of the etreases which oeonr, 
muMt be pertlcnlarly liable to this uncertainty 

We bate no wish to throw any general doubt i 
reinforced concrete oonatructlon aa inch, but we do 
believe that now that a determined oFort to hetag 
amde to apply tha ayaiem to the more dIChoult pnh- 
toma of bridge worb oar onglneera ohould prooasd 
with the greateot eantlon, and advance only npon wall- 
proved data The call for testing machtgea capaHa 
of trying out to aboolnte dcetructlon tho lorgeot slao 
toeubers is particularly iirgont when thoaa raembgro 
gna hunt op ot Buth widely dlttorent materiala as 
atotd ogd oenerato. the atrength nl the bond between 
wUek ia greatly dependent npon caretol wort dnilag 


the aumbar Of timto movomanta ahonaon^ A^ 
tbongh no dadaite dgntea ^va baen gives oat aa to 
ibe decrease to the coot of oporatiOB, It Is 


We coafess to eoaalderaUe aurprtoo that ae aaHghtr 
ened a Jonraol as gtogtoeerlng Nawa ahonld alda wllh 
the nitooto Oentaal RMlway to Its praOent obatractlon- 
iat policy, which It does by lOathig that It to *tonrea- 
aonsble to make the ofajeetloa of the people of Chi¬ 
cago to the notoe and dirt from the englnea a boato 
for saddling tba railways with the enormoaa coot of 
converting tha entire terminal system to eleotrle trte- 
tlon “ 

It aaema to na a almpla matter ot oqnlty that the 
holders of a valuable froncfalae ahonld boar the ex- 
penae of any changes that will render their operattona 
under that franchise os free as poaslbla from tocen 
venlence aad antoanea to the city that gave It The 
smoke aad notoa arising from tha operation of the 
nitooto Central trachn by itenm, eonatltnta a most 
serious dtoflgurenieBt and drawback 'to Um Chicago 
water front, aad tha grdOt Impruvamant which iw- 
■uHfld from tha eleotrlflcatlon of the terminal ot the 
New Tork Central Baltroad win be sew more noiltod 
to the long stretch ot watar front which to now so 
greatly marred by axtottog eendltlona at Ohioago. 

UFBU or TMM »AfU, BOXUV Of OMWhmS. 

We learn from the report ot Bear Admiral Mioen. 
Chief at the Naval Buraan of Ordnaaee, that tho toata 
of the aew 13-lncb MKoUher gna showed It to be toSy 
equal to any gun of that oaltber thus tor proposed tor 
any navy In the proving ground teota It ^veloped 
an Initial relocliy of 3,030 toot per nioood and .a 
muBBle energy of 63.600 tons. This la the gun that 
will be mounted on onr two largest "Draadaonghto,” 
tba "ArhBnaaa'' and 'Wyoaolng,” which will carry 
twelve guns of this pattars. More powarfni than thH 
however, wiU be tbe new lOdneh type gun. which wm 
poei through Ite teats before the end ot tho preanit 
year It Is designed to fir* a l.Wfi-pou&d proJeoUle 
with n velocity of 3,600 toot por aeeond aad n muaala 
energy ot 66,600 tons. 

It to gratifying to learn that onr present nltro. 
cellulose powder baa boon developed to n point which 
leavco littio room for ImprovemonL Moroover, n now 
pattern of projoctlto to now being built, oarryiag Um 
long pointed head that has basn tonad to give aueh 
good reeulta ia amatl anas, which has shown a «0B- 
sldenUe tooreoas In rang*, flaiaaao ot tiajeelory, das- 
gar space, otrifctog valoelty, and penstiatlon at Oa 
longar raagea. Onr atder . 
and tbto work baa Inrlndad tha reltatog and atraa^ 
antog of tha lS-to«h guaa of onr battloshipo of n data 
prior to, and tnolndlag,, tho ‘Ylrgtola'' ddaa 

The Bureau to aiurik grfiUfiad at tha ramaritohla 
reeqiu which hare haea obtateod to torgat piaeUab 
with eqvtoaMit whioh wu daUgned aaay mn Np 
tore the pr ese n t prinefolsa and dadtondh at target yiBm 
ties had baen darN^adi aad • nair ayaton of togkdktg 
meahanlsm toto bestt wetkad out, and Is hotogtniidd 
to an tvrrat ggia. Onr totast phlpa art hftlmi IfM 
wllB eomplsU rafrigOf aUa g tdanla for tha oaolMk *t: 
the magastnaa. aad flta atogaatnas at the ol4a#'|I^P« 
are to ha atnOtoly fiffod ao opportaaity amna-' 
Ch«sgaa harp haao itothe rotattan htoto ot p»- 



nmt hapaa to toil tha Aaik'W 
woud gra aad 4W 4d „ 

otottMn. ' ‘ - 

tM toiat i a rtloa of hafid g r aaa da f -Mr 
Barka to* letatredaiRton ,of PB Oaotoat |togk«t’3tii|b- 
on. Tkoy'warawMdwBkgoodtfM^'fddMiiM^M 
tba Bnaao-togaasoo whh Thh gfhPdda 
hr hand a dtotoae* of MlihM'eMfiL'BOMNiM 


shiopiiM gtenadi th ffow fha - 

by tha totoatiy. -Troopd WH^Na fntMMad 
tba hand agd TtfioMroMpl gnfitodas 
qnanHty vtoanarer Ihent toapdiltartlhalB 

Another Itoai af totoNto ^Rafiad N 

that Oon Ctoriar to oi tM oidaiaB BOabOOe 
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^ tt Um Ham Bafliwid are daw bslac completed 
■ “ ■ ' )•. They are 70 feet tone. 


oaalivaa witb moton.of 
piaraii**fd to haal two tO-ton tralten at a normal ao- 
eolaratlon of O 7 mlla per hour per aeoond Thar are 
to operate on both the 11,000-TOlt alternat¬ 
ing onrreat of the New Haven, and the 600-volt direct 
enrmt of the New Fork Central Railroad 
The PnbUe Serrtee Conunlaalon for New Tork dty 
baa publlahed dealgna (or the elevated portlona of the 
now anhwaja. which have boMi approved by the Mo 
Bldpal ArU Ooaniadon, They embody, among other 
thlngi, a eehame for deadening the nolaa of the Iralna, 
which oonalite of a eonemta floor, 11 to IS Inchea in 
thlekneaa, upon which the wooden tlea will be laid. 
The asthetlo appeaianoa of the ctructurea win be Im 
proved by the nae of carved eteel bnuAeta connecting 


inoeitWaf to a report from Wnablngton, the olBeera 
of oar lateat and fbateot torpedo boata of the “Flna- 
ner” and *11012" type, which have made a opeed ol 
over thirty-three knote mi trial, are to be fur- 


o( automobile gegtfea to protect them againot the 
fierce niah of wind and apray ThlrtyHhree knote la 
equal to abont thirty-eight mllea an hour, and at thla 
opeed, eapeolally when ateomlng againot a atrong wind, 
aome form of proteotlon to the eyea beoomea a poaP 
tlip neoaaalty 

The Mow 10000 Railroad la eonatructlng a mile of 
eaparlmental overhead trolley line beyond the Stam¬ 
ford termlnua of Ite preoent electrical rood. The new 
ayatem la dealgoed to Jeoaen the weight end coat, and 
eliminate certain nndealrable featuroa, of the ealatlng 
otyle of conatrucUab from Woudlawn to Stamford 
Apart from the reduced ocat, the new conatraetton win 
have the great advantage that the trolley wire only 
win be allvo and cnrrlea upon tbo cuatomary insula- 
tora, breakogas of which have been frequent. The 
main oahlea will be atrung directly from the aupport- 
Ing oolomna. 

Zn a aertea of experlmente to datermlnc whether 
concrete could be conveyed In the plaatio condition 
from the place of mlslng to the point where It waa 
to be dopoefted, llecara. Buiaell and lArkln recently 
made aome experlmente which aaam to determine the 
ffaaalbiUty of thte plan The experimental plant, as 
dMcribed In Bnglneerlng News, oonalsted of a hop¬ 
per teak mmlntataad under oompteaaed air. In which 
the oonorete waa placed, and from which a pipe led 
to the point of deposit. Half a coblo yard of hroken 
■tone eoncrete waa deposited at the end of 400 feet 
of 4-lneb pipe In leas than S aeconda. 

Tha aennad attempt to ralao tbo United States 
emiaer "rankeW* to tho anrfhoa of Buasard'a Bay 
Ihlled at the very mcmant when It appeared to be aao- 
ceaafnL The method adopted, aa axplalaed and tllaa- 
trnted In our taone of November nth, wu to exrludo 
the water from certain compaKmente by forcing la 
nlr ondor preanro, and thereby give the veeeel euflP 
dent bnoyancy to bring her to the aarfaoe. On Oe- 
oMnber tad the vwael waa ratead nnUl the top of the 
doAhoPaa aft waa threa feet ohova the water At 
thla atego a Oartain partlcn of tha hnll or dock gave 
way, nllowlag tho air to eaenpo, tnd tha veoael lottlod 
to ttio bottom. Fnxihar dothUa of tbo mishap wSl be 
given la n Inter laane. 

b an axhauatlve analysis of tba varloni types of 
Boroplaap, n writer In Haglnaarlng glv* the following 
paMomoni tbo WNgbl Uplnao for aoob horsopower 
walfha OA pohnda tad wronda M oqnan feat of 
NTSui. ypr tho Fannan M pl ana tha reapaetlvo quan 
ftHoo ate IAS pMab and tJ aqnara lliot; and for 
tbd Ohftdii INrtpaA UA Pomda had • oquaro feet 


Sdiptiiic Americafk 

EIECTBICITY 

An bteonmiteMl Congreaa of Radlohc^ and Bleo- 
trlolty WIU bo bald at Braaada next year on Septem- 
her 6th, 7th,*'nnd 8^ The aubjeote to be taken up 
for dlooaaalon are the metboda of measuring radlo- 
BctlTlty, theories of electricity and radiations, and the 
affect of radlatlMi on living oigaiilama 

EUectroChemlcal Society has w- 
I to devise a mathod of rating and 
testing dry oelU. Tba present methods bare long 
been oonsldered u n aat lafac tory. but have continued in 
force beeauee of tba dUBculty of obtaining a rmiing 
which would bo applicable tor the varioua usee of 
the oaO. 

A nete safety tamp for miner* has boon invented, 
comprlalng a battery and a motel fllament lamp which 
are complately Incased. The circuit of the lamp la 
kept cloeed by means of a apring^presaed rod bearing 
againot a light ring on tho glaai casing of the lamp 
Should the glass be broken, the ring would be anro to 
break or be dlapteced, opening the oiroult of tba lamii 
■o that there would be no danger of Igniting the gases 
with the incandescent fllament 

Tha olty of Chicago la diacnaaing the poaslblllty of 
utilising the water power obtainable from the Drain 
age Canal to extend the street lighting system A 
large part of the city Is Illuminated with gas and 
gaaollne lamps but by making uae of the power from 
the Drainage Canal these lights could be rnplacod 
with electric area There are 18,000 arc larntw now In 
nee, and If the gea and gasoline lampt are done away 
with, 294)00 arcs win be required 

Dnrteg one of the automobile endurance teste be¬ 
tween San Antonio and Dallas, Texan, one*ot the en 
trante, who la president of a telephone ronipany, car¬ 
ried telephone apparatua with him, and by using a 
long flahlng pole could lap the telephone lines along 
the route wKhont leaving hie car Dy this moans bo 
waa able to keep in touch with points in advauin of 
the run and arrange for relief In case of accident or 
for hotel accommodatlona 

The olty of Austin, Texas, used to have a large lake, 
formed by a huge dam built Bt-roaa the Colorado Hivor 
This dam waa J,2TC foot long and 67 feot high above 
bedrock A plant placed Just below the dam con 
verted the water power Into elect rlclty, which waa 
noed tor lighting the olty and operating the street 
railways, aa well oa for a number of Industrial plants 
In 1600 the dam and power plant were washed away 
by a flood, and the city was too crippled to replace 
them A movement la on foot now to rebuild this 
dam, making It of reinforced concrete The power nb- 
talooble wlU probably attract many manufacturing in 
duatrles, which would undoubtedly eontrlbute mate 
rteUy to the development and growth of the city 
How that Chriaimaa la here, and amateurs are 
lighting tbalr trees with electricity. It la well to call 
attention to the warning Issued by the Chicago Board 
of Underwrlten to the general public, and especial 
ly to merebante -who have holiday window diaplaya 
Ordinary Chrlatmaa decoratlona are highly Inflam 
mable, and it la even more important to take every 
precaution with the wiring then If the wiring were 
to be porraonently used In the atoro or house Chi 
cage merchante have been warned to have special 
watchmen keep guard at their windows during tho 
danger season. 

A new font of mareurr Interrupter has reooutly 
been Invented In which there are no reciprocating 
parte, but the InterrupUona are produced by a ripple 
formod In a stream of mercury The mercury la con 
talned In a revolving veaael within which a contect 
piece la fixed The merenry la thrown by centrirugal 
force to the Inner periphery of the veeeel. At oue 
point the stream of mercury la obliged to paae over 
a deflector, producing a ripple or wave, and the con 
tact pleoe dips lute the mernury stream si this iwlnt 
oa It revolves with the veasel The frequency of the 
Intemiptlona may bo varied bp having the deflator 
revolve alowly In (be aame direction oa the veaael Is 
revolving, or In tho tqipoalte direction, or having It 
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; boa roeantly devlaed a form of explorer 
(or locating oondnetora when aearchlng tor faults In 
a hlgitteBBion andargnuBd cable. It depends for Its 
operation upon tho hut that the three conductors of 
tho ordlnuy cable are aplrslly wound with a pitch or 
Thy" of to hK^et. By caanecUng two of the condno- 
ton at tho power atatlon, aignala which are sent out 
htongli the Qopdnotora form magnetic llnM of force 
that He at right angles to those produced by ground 
oarrente In the ahanth of the cable Conaeqnently, the 
dreutt of the instrument la unaffected by 
Uiaaa enmnto. By using a double telephone receiver 
ffle« with Hte Instrument signaling currenU 
the line pfodoce vary Intense Bound when the 
te oil the sheath sod the sound la quite no- 
tlMhla, even whdn the explorer bi placed on the tUe 




SCIENCE. 

Be. XAdwlg Mood, tbo distinguished ohemlat, died 
on December 11th In his London maUance at the oga 
of sixty years. Or Hond waa well known os the In- 


■oda and producer gaa. 

lavlav ol recent dlacnaaton concerning the poael- 
bUlty of adopting an International set of symbols for 
tha principal elecirlcal engineering quaniltlea. Prof 
A. BL Kennelly has made a atatlatlcal examlnotloir of 
recent textbooka In various countrlee. The reaulta of 
hla examination an- publUhud in the Electrical World 
It aeems that there are tuentj-ono quantitlea In the 
Hat and fifteen aubaldlary fundamental quanUtlea. 

la hla "Remlnlacencea of an Aatroanmar," the late 
Prof BImon Newcomb took occasion to pay a tribute 
to the briniant work of Dr Ocorgo W Hill of West 
Nyack, N Y Tbat tributn was paid we Huspoct not 
only boraose Prof Newtomb admired Dr lIUls re- 
niRrkable matlieinutli.al attainments but also because 
hb wished to drive home to the public some com epllon 
of tbo value of bis service os one of the Naval Obturva- 
lory staff No doubt Prof Newcomb would have re- 
lolced with every Amerluw scientific man In tho 
awarding of the Copley Medal to Dr Oeorge W Hill, 
the highest dlstbuUon conferred hy the Royal Society 

An aoTthqnsko was rerenlly felt at a mineral spring 
In Austria. Soon after the shock the water of the 
spring was found to deposit a brown sediment and to 
e\olvu more carbon dioxido than usual The water 
soon became clear but the abnormal evnlullun of gaa 
continued for aevernl hours Mineral aiirlnga at great 
dbitancea from the renter of dlaturhance have often 
been obeerved to be affected by earthquakes Prof 
Sueaa explains the phenomenon aa follows Agitation 
of a anpenalerated gaa aolutlon causes a rapid evolu 
Hon of gaa, as may bo proied by shaking a bottle of 
soda water The gas la evolved stUl more copiously 
when tbo solution la throam into molocular vibration 
After an earthquake tbo rocks surrounding even dis¬ 
tant sprtnga are thrown Into vibration, which Is trans¬ 
mitted to the water causing rapid evolution of gaa, 
expansion of the mixture of gas and water and expul 
Sion of solid iiarticlos 

The Radlnm laatltnte of America was formed at a 
meeting In tho building of the New York Yacht Club 
rvcently The purpose Is te study radium, discover any 
redloferous depoeite In the United Stales, and buy 
quantitlea of It In Kuropu tor clinical use In the United 
Stetea, It la the idea of the foondera to mtebllab 
a clinic In connection with some New York boapitel, 
where radium treatment will bo administered free to 
thoee needing It The Institute will take slaps to pro¬ 
tect the public from tbo false claims of patent msdl 
cine manufacturers that certain of, their remedies con 
lain radium, and will set a standard that those dealr 
Ing to deal In radium comroerrially will have to livs 
up to Dr Charles F Chandler was elnted president, 
Pr Robert Abbe, vlcc-preeldent Prof William Hal 
lock, secretary, Prof Oeorge B Betram, asslatant sec- 
relary, and Dr Hugo Lleber treasurer 

PreA A. Mallook has made a careful study of the 
utlltiatlon of the energy stored In springs for the pro¬ 
duction of mechanical work with the object of show 
Ing In what way the work stnred In stretched India 
rubber may be most fully utilised so os lo supply 
power at a constant rale It su-ms ihai the most con 
venlent form In whlih the India rulibtr lan he used 
la tbat of a long atrip or Imnd wonnd on a drum or 
reel under tonalon, and in order to convert the poten 
tial energy Into mechanical work Prof Mallock shows 
tho conversion cannot bo effected loutlnuously but 
must proceed In cycles and that the (ondltlon of efll 
ilency Is that each portion of the ilnsltc hand whmu- 
contraction Is being ullllred must b<i iineoiind from 
tho drum without c hango of tension and that the imrt 
ao unwound must thin b< Isnlatid hy (Inniplng or 
otherwise and allowed to »nntra<t without contact 
with other bodies exiipt at the clamped ends 

The third annual convention of the American Socl 
ely of Agrkultunil Rnglneers will is held nt the Inwn 
State College Ames Iowa on Docomher J8th snd 201 h 
Tho society was formc-d at Madison IV Iq In loot by 
a few men, most of whom were then fiigagcd In imth 
Ing agricultural engineering In the unlvirtlil. t 
throughout the country The Importemi of the work 
to be accomplished by such an organluirlon wot enon 
realised by prominent manufacturers nud othen in 
tereated In this field both commerclnlU and prnfiB 
stonally, the result being that during the In-f t"o 
years tha niemberahlp of the sochD wns In nn-id 
fully four hundred per cent A word iiidnliiliiK the 
term “agricultural engineering mat lx of iniensi lo 
many who have not beoomo fully ainunloicii with ilm 
work. Within the BCoi>e of the term falls < study nt 
farm machinery farm bnlldlngs farm rontmhnfes 
and Irrigation and drainage lu short It dmls with 
the mechanical side of form life liivotelug itichliu. 
InvtgUggtlon, and manufaclurlng activities 
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ProL Onrmld rknua of tbo TNhntaciko HoohiAilo 
at Cboriottenbofi, tka principal attaMwlnt aolMOI of 
Oermaiir. verp raoontlp completed a remarkaUa 
iMtlgatloB of the action of a ahlp’a acnw propeller 
Ae a leotnrer on naval arrbitncture and englaeerlnK, 
br admitted that tbe tbeorj of the marlae acraw had 
worked oat very IndlRerentlp In praotica. Bla InToatl* 
gallon, which Involved formidable oompUcatlona, waa 
reduced to a highly mathemaUoal form, bat on oob* 
eluding hli practical experlmenti, Flamm was nearly 
ready to deny tliat the theory had any real valve. Pro- 
pullcra olaborately calculated on that theory ware 
found. In practice, to require no much "cutting and 
trying” that ralcnlallon waa elmpty waited. The en- 
tim theory li now regarded by him aa a mere dry ab- 
rtrartlon It gives no clear Idea of the praolie phyiical 
motion that a screw Imparts to water 

Flamm finds that the moat obvious featares of a 
ships screw were entirely overlooked by Its orlglna' 
tors, yot these very features Indicate the real reaoona 
tor a pTopeller'a action One of theee wae tbe eeeth* 
ing muss of water Immediately behind a eteamer'e 
stem, and another, that familiar rendition of any cait 
off propeller, that when they havo loat their nasfulneas 
they have a peculiar shape The edgea of the bladoa 
arc always rough and Irregular through erosion. Why 
are only tbe ends In that condition while the hnb rw 
mains unlmpalredt Prof Flamm's experiments not 
only explain this paradox bnt also dispose of two very 
common notions, that a screw st ths highest speed 
of Its rovolutlon, losei propelling effect through ‘cavl- 
tatlon" (a vacuum formed In the water behind tbe 
hlBdoa) and that the propelling offeot may be Increased 


Tnoom or riomui, ■ KiTiu pu noon. 

by Inclosing the propeller in a tube to prevent water 
tbet la being acted npon, from escaping at the aldea. 

Flamm s method of Investigation meeta ths problem 
so clearly and fits tbe requirements so perfoetly that 
It seams odd be should have been tbe first to try IL 
Much of our UMfnl knowledge about acnw propellera 
has been obtained at great expense by Ottlng propellers 
of various designs to a ship and In this way, meaanr- 
tng Ibslr efficiency Flamm oonatmeted a teatlng a^ 
paiatus which reproduced similar conditions on a small 
scale at leas coat, and at ths same time permlttsd 
mors complete and accurate observation and measurw 
ment 

A aorew was observed while It waa propelling. The 
mlnuteet fcatnree of tbe proceee, the water Itself, were 
photographed by means of extremely senxltlve plataa 
thxt gave perfect pictures at exposures of only 1/1000 
part of a second. It bad been Intended to make ths 
stream lines visible by adding an opaque powdery sub- 
stance to the water, aa used succeearully In photo¬ 
graphing the streom lines around moving bodies This 
was not nsceaaary, enough air waa mixed with the 
water by the propeller to mako tbe screw ■ movement 
plainly vlelbls These plcturee wen etemoscoiilc and 
klnematographlc viowa The apparatus was very elm 
pie, a long glass tank fllled with water, over which 
ran a amall oar along a railing, to the car was a^ 
tached an electiically-driven screw propeller Immersed 
In the water There was no tnck resistance to the 
car, to which w aa fastened a cord running over t pul 
ley at one end of the tank This cord waa sttsched 
to a cup for holding weights. The cnp’i range of fall 
was as long as the tank, therefore the reelstanos of 
the car to propulsion was measured with exactness. 
From one side of the tank two ol(A:tiic arc lights of 
>4 OOO combined csndlo-power, sent their rays through 
the water on the level of the propeller, to tbe phot» 
graphic lens on the oppnelto side The tank waa 
feet and 9 Inches long and 2 feet and 7 inches wide and 
deep, tbe diameter of the proiraller waa less than 4 
inches. Fourteen different patterns were tested. In* 
eluding all the standard types. Accurate measure* 
raentf were obtained of the number of the propeller’s 
revolutions and of Its pu«b but tbe amount of energy 
It consumed could not be dctermlnad with the same 
accuracy In this simple apparatus nor waa It possible 
to ascertain the maximum push any certain propeller 
was capable of giving except when the car waa held 
atatlonaTy Svea so. many conclnslons ihay be drawn. 
It la evident that a propellei'a efflclency depends on 
tbe processes In tbs water, and that these processes 
obey definite laws. Flamm discovered a sucking an- 
tlon to bo ths real baala of the eOclency of all screw 
propallsn. In naval practice, a ships propellsr in 
qnlts near the ttissHng Ifna of water and air, this faot 
glvta tl» tndttag UOkn a peenUar ‘by-effect" that la 
go Inctdental bnd vnrttbie. it has escaped much oriUoal 
attetttloaL AM A ragnlt, all foimar theorlsbii was 
MflA. 


wgf^awl, imm e dh t ^ hbovu the gatewb pijl » b! g » »‘ 
tbe wgtw is taUg bMM down to the aeMwtJr eadigf 
with gaob force that it hlbpet in qvttl«r 
from the aldea to AH ap the ilprtmi* Flaaa ststM ftait 
this dent exlcte even nfuind a freighi steamMb pm* 
peDer when It li ao Ilur ogt qf thg baler that the t«|l 
Unde proileeis above tb» mtm*, The wntads dnlek 
tnrbnleaey on the ilapes of this itont MgnUg air. 
wbldi la taken down to tlm Madm, thda peonltar nd- 


heelon and attiaetlM between nlr tad water predaeia 
foam. Consequently, the screw dose not work on water 
alone but on water mixed with mom or hea air Tbna 
Is explalnad lbs paradox, bow an implnneat Placed as 
far below ths surface aa a ship’s aorew, whips tbs 
water Into a fmtblng mam. Another fact, bithorto 
unsuspected. Is preasntsd by tbsee azpmiments Wbat 
has been cnlled the propeller’s ‘blip," that dllfersnce 
between Ita pitch ape^ and ths velocity with wUoh It 
drlvse Ihe ship, is variable for the lame anergy and 
alia and ahape of the screw. It depsnde on tbe vol* 
ume of air that la sneked In, this In tnm dependa pn 
vaiioos eondltlona. 

Flamm found that tbe phenomenon attending any 
eudden loaa of eOclenoy of a ship’s propeller when It 
le driven above a certain number of revolutions a mln- 
utA wu not ona of "eavlution,’’ aa bentofom as- 
anmed. ‘Xlavltation” haa been explained as the hollow¬ 
ing out of water by tbe screw, meaning that tbe hladea 
when paadiig too rapidly through tbe water, leave an 
Inetantaneoua vacuum la their wake, thus loaing their 
"grip" on the water, w a whiplash leaves a vaeonm 
In the air On tbe ooatmry, tt bas been demoaatmted 
that In aU these eases of so-called "favllaUon," the 
suction frran the water’s surface had become to strong 
that an Immwiae volume of nlr mahed In from above, 
with tbe anddennem of an explotion. Tbe water Is 
Instantly whipped Into foam around the propeller, the 
bladee lose all hold and tbe aerew races away fnrloualr 
at It does when lifted enUmly out of the water when 
the ship pitches violently In Flamm’a experiment, 



with the propeller working nt very hlihapeed. the ear 
was dragged back by Oa walkht In the eim, 

Them wu u obviotie remedy either under the eg 
peilmentel oondlUoae er In weter mom or tae efudth. 
‘When the DU wu fitted with a bcarfi that oemred 
^ water-Ievm «n top .of the revoMag aomw, B pop 
nttted rannlng the piwBler even af higher epepfi; gp 
‘bavitaUen" oeonrrtd bacanu the air wu egeipde^. 
The effloteney of a lAipb prapdlar may gte he hi* 

ereaacd by a itetb havhig a laeg overtang JmiieM^ 


Swiffjujpji 

mowf hoatP^F iiBiUkif gf 

layw a WMtnf im fieepu " 

wu not n VuiF ikMi 

ofala ttwuMrniuhmwuieudtlPBhhril^v^^ 

ing. apead ai hea^ , 

wu only Ottm eaeaedod, ‘W'trtur 

in the water, thm tmvried Mptf On m 

board to the propilK 

vru n sn sw a r y to have the rthfidhVLbenM 

■tea 

Obeervatlou Of h wormohapOd aM H W m li TwMM fhp‘ 
hnb of the uperUneatal emawB'wemmM PVefiimtrt at 
mndtuTprlaa Thlo wua neUM apgu wttholfitnim 
tton or preeenm, u to d teote fi by mtrodfhing a ewMl 
tnba Air blown thrtnA that thb* OettlMeMI^ fa. 
oieaaed the wntetlwB uam MWw tim gpitlios, MheeF* 
Umtaae, Flamm toand that fni« "rtvttiiUMi’* 
but that, qnito eoatiaiy to wthhtWiikd noil^ if 
marhn the very ellmaa of a emewb edtelaaey. is IBIp 
edlctaacy dependa to Ita gmntaet extant ofi fiKrtm, ft 
beewBu evident that a aerew Is meit eAeieat at fho 
momwt there la enough suotlen to aotgallF wunte n 
vnenum. "Oavltmtlaa" is wutefnl In that from tbe 
initaat it b«glng, any fanmartig Of the maebtr of 
revointlou per minute dpse net InoreaW the propah 
ler's emdeBcy at the ume rate that it cMti powdr It 


mooRT or nonuiBt i.f nm m Mon. 

cannot Increnu a raetlaa that Is alcaady at tte mui* 
mum. Thau tsate of real ’bavltetlan" were eondneted 
under n Urge pretsotlng board. It wu aim fond that 
starting t screw very raddsaly Increaosd the time- 
tlon to a narked extent 

Prat Flamm obtained a great anmber of oxceUant 
photographs. Ths air anckad in not only Ulnstmtse 
tba atrsam llnaa next to the propeller tat also raveala 
the wake of the Uadu tor onMldorable diatsnee be¬ 
hind tho propoUer On einmlnlng thaw photognpha, 
the rcaaoa propellen oorrada at tba edges of the 
htedea, beoomas very clear, aapectally npon consider* 
teg that aart little dent when Bret erwted by the 
craihm beemnea a nest for air Mbblea Bnotlon to 
■trongrat at tbe edgse of the btedsa Prof Ftamm ateo 
gave great attontloa to akin frtetteB of the wntor 
He adviiw rnanteg n propeller rapidly beenime the Mo¬ 
tion that forma an important put of Ha realatuee te 
nvolvteg, Inoreaaw at a tower power of the speed 
than Ito push, and beenus "osvltatlon" may be ob¬ 
tained with n nmU unw Ho tonnd wMo htodw 
westefol of power Hs daaignsd n very sOolent aorew 
with tocrcastog pitch end narrow btodea Thau trials 
are to be teaumad on n larger sode. 

A xAdun m ramTAaMviiT mat iatt 


The alaotrio nmobtoe for explodtog bluts ptotnrad 
to tbe aeoompanytog mnstrntton is raid to offaet a m- 
dnetlmt of one-tblrd to the amount M espleslvn need, 
on aeoeant of tbe slmnltabaau flrlng ef the ebaigea 
AU the ebargse meet be exploded at th* wane insont, 
this betog tor move eSeetiva that a number of fnWr* 
mfttont exploaions, Mpunted oven by. my g fraetlen' 

The akaetrio firing iimrtton lllutrttod ooprieto at a 
muBI dynamo of 11 volte prWnrt mouatel on thO hau 
w the maebino, and drivw with % omak by menu of 
•fimrtef wheeki and o^tos. the bwt MuBObotoff oh- 
tntoed.fraut a dynamo tt per out AvurotamoiafiofL 
Bythe ueoffbebagd-opinitefiinmhkUto, it» stated 
ihM, mo b«n^ aogtg batfi boqH firM tt ono tfow, 
ip of thO rtangw tt»MMg pfUttifiy tt thb in' 

^ottrtd enfi, and the enrratt' friijtt w Wurt- fBtt* 
n&m^ arana* tbo oeU of tto^ttOeUpW^'V^ 
hfiannltmoora. Tho aMgfii^^^ 
ewnliiwpwu jw the tmrrimiijbwtt4 " 

ttyotgur isMli in# ^rnamo / 

f bOMotopontti li tratUkiM 

jfe gt W tt rtft y 'lU i rgi m I I I i 

.noinfi tt tba 
w tawubir ittott*^ W 
















IM liu deu 
kMd. FBrtlM«p> 
Anlw at Oa dtopont of mUp^ 
-ijitfmm lnd ,a«r at«nfU« la tiM gaUiMliif of 
la aattabto for ttnltmttiw ud 
aM atitlt laawadaaa Vimo bataar la taachc 

^jia^Htemm «tba layaatton may pwbapa 
ba i/fm )nm* J«qatl4ar tka pra«tooa motboda 
cyrjkafnartae MKH tbt nmt ot bto ma. 

afcipia ¥f. K^iUd, ab4a^ tta Mat (aToirabla «l^ 
jabMftbaiWr latbaaad om aa4 a ball aaaoaa ot 
ypla H IW l aC tb« iB««aad Cd»»r««te Artmi» 

#aNa| U tiiaaa -dayaraad tbU with tbra« ebargaa 
o(i iarln.'baa toraarii day It wM the oalnkm 
ad tka ttta Tftiti A. A. OurtlN. a pramlaoot 
bateb^ aoBMotad with Uw BaUtbioa 

Ian Inatltntfcm. that to eo|la«t that amount of 
paMa It mmld ham taban oaa hundred par* 
acml thlftrdlx koara. 

Idr. Moaiia’a 4evka aeailata mf a Taaaa l pro- 
^rldak wUb mapaa for boldlba the alipa or twlga 
baarlBd tba blataaau from whieh the poltea la 
ia ba oMIaeted. Tba raMal la dUad with water, 
ao aa to heap tba twifa fraab and ripen tba 
bloaaawi. Tba bloaooma oTarbaac tba edga of tba vaa- 
aab ao that tba pallan faUa npoa a papar ahaot ipraad 
ilMy around tba bottom of the Taaaal, which bottom 
la narrower than tba top of tba reaael, no that the 
papar la fna to ba ramorad Without toaoblnf tba raa- 
abL Tba raaaal or tank la mada of aheat metaL Over 
tba top of tba tank la a aheat metal plate anpported 
over dwa langltodlaal and two trmnaverae rode, the 
adcea ^ tba Plata balnp bant around Urn rode. Thli 
oevar plate la amaUar tat area than the top of tba 
tank, ao timt a narrow obnnaal or opaning la formad 
aronnd tba entlro parlinaUr ot tba phttai. Tba rode 
project arrdm tbia openthK, thalr anda being bent over 
the rtan of tbn tanlf. Into tba opan 
ta>>a aroand tba plnta Uia twlga and 
brudiat an Inaartad, thalr lower 
Umba bafaig Immaraed In water 
The branebea an tilted, ao that 
tbalt mppar anda pnjaot beyand 
the aldai of tba tank. To keep 
tbant tat Ula poaltlon. and to pre¬ 
vent them from alldlng too far In¬ 
to tbs tank, the cover la cut at the 
eentar to form a pair ot flapa, j 
wbWdi an bent outward and an 
gaga tba atema. Aa pravlouair 1 
atated, the tank la aurronndad by 
■baeta ot papar, on which tba p«d 
lea fallB aa the blaaaom rlpaaa 
The ripening la brongbt about by 
tbo gradunl riaa of tamparatura In 
the room whare tba opaimtton 
tninw plaoe When doBlnd, the 
water In the tank may ba drawn 
eft wltbout dtatprblag tba branebea, 
tbroogb a tuba connected with s 
Btopaock boar the bottom ot tba 
♦mV Treata water can ba poured 
through an opening la tba cover 
plate. The devica randan It poa- 
■Ibla to coUaot the pollan of dow- 
ara In nalfanltad quantity in Ita 
fnll atota of fertlllalng power, a 
thing impeaelble to be euro ot by 
the ordlimrr proceea, hitherto the 
-imly rnetbod avallaUa. Tbo eaae 
with wbleh much pollen can ba ooV 
laotad at practically no ooat nnd- 
en It poaalbta to obtain a auftolaat 
quantity for aowirata and mdiaiuit. 
tva ana l yala, and to add to our 
kkawtodga at that wonderful mya- 
teur ot aaUre, the btaedlag ot 
planta. Monovar, an antttozln for I 
dlfaaiaa aveb aa hay' fkvar eoajd 
prabalRy be proparad from tba pek 
Mb' of tbo ragweed. If tba davlaa 
vaafvad lUd kurpeda nkM, u rfunki 
MM( «mal«^abta erodtt ivdb ita 

' mw tba nw 


ScMtHlo Am^flcan 

tba ton can being takn not te epIU any of the water 
OB tba flowaiB. Tba paper wga then apraad around 
tba appaiatabi, po aa to cover a enffloiabt ipaaa from 
the bottom ot the apparntoa to about ala or aigbt 
tnobea beyond the perpendicular line of tbe top of tbn 
twin ao tbat tba pollan could not drop ouUlde ot the 
paper Tba paper employed waa a thick Manila brand 
After the apporatua was iaatallad, all tba windowa 
and adjneent doon wara chiaed, and a Roobaaler kero- 



■OVUi POIUX SATBim. 

oene lamp bavlog a burner one Inch m diameter waa 
placed on the door To avoid tbo danger ot fire, tba 
lamp was placed In a large tin can. After the lamp 
had been lit, the apparalui won left to Itaelt, and the 
door of tba room locked until the next morning 
The twlga aelected mail bo uaed aa quickly aa poe- 
■Ible after they are gathered Moreover, they mnet 
be gathered In the morntna before the sun Is too high 
but not before they are free from moliture Idew or 
rain) This biinga the work of gathering te nbont 
noontime After the room la opened, care most be 
taken in opening the doors, so aa not to create a draft 
which might blow the pollen off the eheete upon which 







b itted fa Me Taitaa M iagi i tn 
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It haa dropped during the halt day and night Tha 
door must bn cleaed Inunedlataly for tha same reason. 
The temperatura at that time ought to be between SS 
and as deg Fah In order to gather the pollen Mr 
Monlia took one ahnet loaded with it and placnd It 
on a table In an adjacent room, closing the connecting 
door between the rooms aa sell aa the aindowa and 
other openingB. The pollen waa collected by tncana 
at a feather and dropped into wMomouthiHl two- 
ounce Jam almllar to those In which vanellnn la 
sold The Jan were tilled to about one-half Inch 
from the bottom The collected pollm coutalua 
a certain amount of mnlatum which muat be 
evaporated for aafe keeping To effn t thla, Mr 
Moulld placed the Jar or Jara behind the win¬ 
dowa In the room where the apparatua waa in- 
atalled, and arranged them ao that tftny touched 
the windowa The raya of the sun atreaming 
through the window pane and the glaaa jar 
tnuaed evaporation to take place In about thirty 
minutes Then after shaking gently until there 
wore no more lumpy the Jant wen brought Into 
the next room and left there for one hour be¬ 
fore they were corked The corks aulected were 
Of the beat qqalUy and wrapped with a flue 
liaTalBne paper, so aa to effect a tight cloanra. 
Rmalt quantities of pollen can bo poured in a 
alngle Jar to the height of the neck Very tew readem 
of tbIa Journal reallxn what an ounee ot pollen means 
Perhaps some conception ot the task may be had. It 
one Imagines the culloiting of an ounce of dust from 
the wlnga of butterflies 

PHOTMIAraiffa A ITAB BraoTBtm 

If one should go lo the Sandy Hook lightship off 
the entrence to New York Uay and at night should 
see the lights of a steamer headed for the harbor, it 
would be prartlcally Impoaalblc merely by looking at 
these llghtu to learn bow fast the steamer waa ap¬ 
proaching A rough guesa might 
bo made by watching the lights 
grow gradually brighter but it 
would bo tha roughest sort ot an 
approximation But the aatrono- 
tner with bla lelescopo, observing 
the distant stars millions on mil 
Hons and millions of miles away, 
can tell to an aboolute certainty 
Just how fast a twrlltular star Is 
moving toward ua or away from us, 
giving the motion accufately to the 
fraction of a mile per sc<rond \or 
la Ibis rcBult obtained by wntcblng 
the imrcaae or deertase In the 
stare light, due to Its approach or 
riM-casloD, for the stam arc? so far 
distant that no c.hangc In their 
brightness would In oheerved In a 
thousand years from Ibetr change 
of distance alone The measun*- 
ment ot a stars motion lu the line 
of sight Is one ot the new llcldi for 
the astronomer, and many and valu¬ 
able are the sc lentlflc results oc- 
irulng from Ibis line of work 
The writer was at the Yerkea 
, Observatory last summer, taking 

part In the campaign tor measur- 
tng the radial velocltlc-s of all the 
brighter stars that lan bo seen 
from northern latitudes and assist 
Ing In phot ogrupb lug the speelra 
ot stars with the 4t)-lnrli icIeseoiM 
and Us attached spectrograph 
And what a niagnincent Instrument 
this greatest ref met or In I lie world 
la' To work with this great teh 
scope causcsi a feellug ahln to awe 
In realizing that puuy man, un this 
Inflnitesima] speck In the uuUcrse 
called earth by tbn aid of surh an 
instrument Is able to fathom the 
depths of si»re and reveal the 
secrets ot stars mllllcms and mil 
lions of miles away Truly Ihcif 
la no Bclenes which can show the 
matehleas iwwer of the hnnian 
mind quite so well aa dnese the cilil 
science ot astronomy the parcui 
of all tho BcIcnccM A view nf i'" 
largest retractor In the worlct 
shows also the high degm in 
which engineering skill nsa ml 


testing to the clom unmn t)eiv?iiii 
pure and applied seience 

The obaervalorv presentisl ti tin 
Unlvenlty of rhhago by Chart.-i 
T Yorkea, Is siiiinted seventy five 
pifhia from Chicago on the shores 
{Continued on page ) 
















0Jt78 





Sdaniiffc American 


407 





'' '-’'i^tiMieFMttiauTmxcnR^^ 

<i» iU »ee «f W ttMfrnn A^mkaii- 

n* rmm'ti ft* nM»t Bwtaa mMamtrm M an 
«4tkMdwt{fe atftttfiaatt to ibqitbe. "taafa the toot- 
^ Ut-^-wiA eo aOhlor ftv h I know, u uuwer 
knwMo )MM «t*‘‘**r*^ 

m* Wtttir jnwdeinnUd nr^ • ncniw ofloor In Um 
kMkMH asaonmn of tM4, nnd tator aorroa In tbo 
Miir nrtt W«to trkWk Bo haa bad oeeaalon to tIow 
ntlBUir ihOnapwf both fraa tbo otandpotnt at a mo* 
tar tad tnn Qwt of a tnqtttainaa. in other worda, 
ha haa mdaaiCTO r ed on a foil atomaoh whan phraloallr 
lit, and whan tha wofk imnoaed njibn him waa UtOo 
BMVft than. tW whh^ ntnlarlj botell hla oommand, 
and ha haa tahwt part in nlUtaiT ancmnpmenta when 
traah Maa an oflpa Aak. nAhardened to tnmnlng. aa- 
Doaaia loanH. latn. haat and eoM. andtbaooanw, haU- 
eoohad food at wUob hta atostaoh reroltad. 

FMU taiatnoUon an haw Inapartad eonalata of a 
amiattaia, nahaitagaur phT^l tan npon the health 
and attwicth of anr miUtU. Bothinc hut the anthnat- 
aam, tha amn, the gamanaaa, of oor ettlaan aoldiera 
anahla thpnt to ataad np under tha work rooulrod of 
thon, uA onahto them ta patfomi dntiaa which no 
ragnlnr pMoar would enpoet olr require of hta man, 
atnaoned nnd hnrdeUad aa thap era. unleaa mattara of 
tha cmraaft tmport were at ataka. 'In tact, I doubt If 
OTon Om aptnidld dtaelnllno ti our flnaat troopa could 
atand nob a taut, for man asparlanoad In mtlttarr ma^ 
taru know that Bnptp atomadu are not onap to raaaon 
with, and th«p eartalidp do not prompt blind obedl* 
mooh 

Tbo anwwp attorda but ona form of Inatmetion, 
and that fottn ibouM ba porfOeted aa nearlp aa pon- 
alUn and too moob Intareat cannot bo created tn the 
eraialaaUon. In order that tha neoeaaarp tedium of 
drin map not driro tbo man awnp The dap of tin 
noMletp, of atmttlng dwut In featben and gandp 
coloru, hta paaaed. 

The fault then, aa I aeo It, la not with the mlUtla 
nor tbo p r eaant apatom of armorp trulnlnc, which doea 
well euonnh. The fault Uoa In tha apatem of Held In 
atmctlon, aa oouduoted bp the War Department of the 
Uattod Btntes of Amerloa. 

No one danlaa that manoumrs whan properlp con 
doetad afford aplondM training for tha troopa engaged 
therein, for anp large aaeemblage of troope la certain 
to piaid raiuaUlo osperlanoo to men aa well aa offlcera 
Buttheraaromaap wnpa of conducting maneurera, and 
tha wrong wap la tha ona people find fanll with. 

Thoronghhred cotta, howaTor oarotultp bred for 
wood, require hard training and aoTere work to win 
on the tmdk, hnt do'tiulnera take likolp anlmala and 
gallop thorn under great weight until ererp limb of 
thair hodteu aohea, until their hacka, unaccnitomed to 
the aaddle, bllater and gall, until thep become foot-eore 
and fall from exhauatlonT Are theae oolta then drag 
ged to etmnge qnartara, eapoMd to the elemente, and 
fed on aenr oora nnd lU-praiiared food? No. Their 
food la cnrefuUp prepared, and thep are comfortahlp 
heoiad. It Is 0^ after thep are seasoned that eerl 
ona work m Imposed upon them, nnd that great eaer- 
tlon la aiactad of thorn Thep are but anlmala after 
all. Thep are oreatnreo of flesh and blood, and there 
la a limit to their endurance. And ao la the poor 
mlHUamaa aa animal of limited atreagth, though this 
fact has been loet sight of on the occaaloas known ns 
*inUltacp maneuTort.'’ The tact rematna aa true now, 
howorar, after tbo BanaiMa and Boston nffnlrs, aa It 
did hofoie, for our War Department cannot change 
nature, nor oaa It reaaonablp hope to make a nation 
of eeasenad war materld bp periodtoaJIp orertazlng 
and maltranting n bnadfnt of clUaena, who In their 
ndUtniw seal crowd up to the sacrlflco of the maueu- 


t>ti I sap thnt thsne men were maltrsated? Well, 
thep are, tor I hare seen them with mp own epee 
wndglag over tha haaetsat roads, weak and worn, 
irlth taadup, hleadlng feet boqhd with their handker- 
ehlgh, whna the relentlem eon beat down upon their 
dfaat bend*. I hare gees them eWaltertaig In stale 
CIMhM that stunk wM tha swpat 4t dnpa, and no pro- 
Mflloh made to gtre dam a ehnii«o of olMiliig. I 
hnrfl flflgf ymni wuwl Ilka flMhy antmals from under 
finM)(htl«i,flhrublU( to take Wp the isbora of an end 
hm j#ai thsir stOcMchA with glager pop and 
hehihrhllfliqnn. wUrm nnd drp, 
^ hafleh. hash, and bread 
U ft nntgil^ln l^thhf fiNM Koc MIows are 
ittluMd iBhf heUSfjllaynduanh taiha Ilfs Iff a aifldb^^ 
mm flf A B i li ft ;in<4 wmdiueas pnflt bp tha 
Tbs ewnu. In 








guard dutp. tha din of the camp added to hp number 
leee odfoMS whn nts their abiUtp bp tbo nmoaat of 
aolss tiMp ena msko, iwnder alow a tonlgner to tha 
mllftte camp. 

Andi, thea, ara some of the eondfttoas which repeat 

and time are epent on plans of atlack. on entrataUng 
and datralalng tha troops, on testing the water snppip 
and faigpectlng pita, but haring lured the guardsman 
to the camp, little time la epent ou hla personal In* 
stmotloa. 

He Is Uu^t not to shoot at hla friends with real 
chftTSM, A&d to nxATob, whmwpih, vATtflit day and 

nlgtic wttiiotit food, wlUioat raac, arlchoat tte allcbteat 
attsntloa to bedtlp claanllnaw, an of which ara funda¬ 
mental tn the preaarrutlaB of health and aanltarp oon- 
ditlana. 

Hhrlng criticised and condemned the present method 
of condnetlttg manourere, It Is onlp fair to answer the 
qtissUoii, How esn the mllttla he leallp benefited by 
field maaeororsf 

In tbe first pinoe, the time nsuaUp alloUsd Is sbso* 
luMp iasaflIelsBt to permit of anp real benefit to tbe 
mlUUa, for the militiaman la not pbysicsllp fit to atand 
tbe work of field morementa on a large scale. Botore 
such eaertlona are tequlzed of them, thep should hare 
at toast a week or tea daps to aocustom thomqelres 
to camp tare and field condKlons, to learn to make 
thomaelrea comfortable In camp and birouac, to 
toughen tbemselree graduaDp With earh command 
of militia should be camped enough regular troops to 
sdpplp each mlUtla companp srith a competent cook, 
to Instruct the men in tha preparation of their rations 
To each companp should be detaDod sevoml regulars, 
to Instruct tbs men In tent pitching, camp police, how 
to keep themsolTca and tholr eqnipracnt olaan, bow 
to make eomfortahlc pallets on hard ground, how to 
■oenre rest at nl^t. In matters of camp sanitation and 
numberlesa other things which experienced soldiers 
regard aa necessary Such Instmctlona would indeed 
bo TaluablA for these are thlfiga which are not to be 
learned tn the armorp 

For the first week or ten days In camp, tedious 
drills snd ceremonies should be dispensed with, and 
Instead tbe men should be given light exerciso In the 
form of short marches during ths cool of ths dsp, ao 
so to allow them to adjust their pacha, break in tbeir 
shoes, and harden their feet to marching Upon re. 
turning from auch marches, they should be required to 
wash themMivea and change clothing, and then be 
allowed to rest Dress parades, reviews, and such dis¬ 
plays ahould be dispensed with. Tbop do not Instruct 
tbo men After tbe machinery of the camp Is In good 
working order, and tha quartermasters and commissar- 
Isa have distributed their supplloe, after tbe sore feet 
and weaklings have bean weeded out night attadu, 
forced marches, picket dutp, etc., map be Indulged In 
with seme advantage to tbs field oOcers at least and 
without very groat punishment to the men of their 
command The men wilt bp thle time be tn a physical 
condition which will permit of discipline, and wlU not 
be broken down and demoralised, ao that thop will go 
home utterly exhausted, and with the Idea firmly 
rooted In tbeir minds that the moblllxatlon of a large 
body of troops means confusion and neglect of all 
■emblance of Uo order snd the preclston which have 
boon drilled Into thorn by their officera at home. I 
may here aay that my experlencs has boon that It 
takes a number of drills atler an encampment to get 
the men back In shape, so demoralised do they become 
under tbe Influence of tho socalled field discipline, 
which should bo. It poaslbls, even greater than garri¬ 
son dlaelplliM. 

Tactical movemmiU aa manauvers can be Instructive 
onlp to field oOoers and tbeir stnfls, tbe other parttcl 
pauts are not tn a position to follow the movement of 
the army aa a whole Therefore, since the Junior ofll 
cere and man must remain neoarearllp ta more or less 
Ignoranoa oimesrnlng the mbdameatn of the army, un 
laftt somethlag It devised fhr tbeir InmrnoUon snd 
hgaegt, the mueinrar, aofbr asthe great mass of par- 
tkfpaaia la eonosined, la a n s s l sm tarce. This being 
aoi every move nnd every ord^ emiasHng from the 
eOmmai^tar of n maneurur army ahooM baro lb view 
the tnatraotimi ^ tbe.indlriduals of the irmp, and ao 
move ahould ever he mads which would sacrlflco 
order and dIaotpUno in ths ranks, even to Iho tactical 

NOFjf-thon, H wBl te mid that tha mUlttamOn cannot 
Hiaro {ba Uiw to foBov out tha ahoro plan, that thep 
cannot neidect bhalr bwamsos, upon which they do- 
pond for n Urtagi and that to reqnlra the militia to 
spend two or tloei wadks now and then in camp, 
wonld ba til SH to requirements which would dls- 
oonrago aaUftmSBl }■ tho State orgnnlmUons, Thb 
Is na old argnmsut, and npparsntlp hns some weight, 
hnt upon tnvdstigatloa ft wU be found that tho average 
mlUtlamaa, yrsssnt metboda. Is rendered unfit 

for oltectlva lor n much longer period than that 
actlvOlp spent to eomp. Some of then, poor fallows, 
never return to weak. Many more go to the boepUala 
and to tbeir sieK bfds tor weNca, and the domornltsn- 
tloa of mua. dab to utter exhaustion of tho body. 


ronders the majority of tbe rmnalndsr unfit for work 
tor varying periods of timo. 

But suppose tbe militia could not be mobilised for 
two weeks, or better still, a month, every second ymr, 
so as to throw an encampment in every mans enlist¬ 
ment, la it not belter to give np tbe present fuxical, 
ornel, and demoralising system of maaeDvers, than to 
subject the mlUtla to surb senseleaa physical teelsT 

Bvon If such methods as now employed wero cspabls 
of putting our cltlsen soldiers In fit pbyslml condi¬ 
tion, woold they Tomaln so ludeflnltelyt Wonld they 
not be soft, and again onseMoned upon tbe advent of 
warT Is not the fact that our mllllla Is demoralised 
and unfit for the slightest additional effort at the 
end of the maneuver periods ample proof that tbe 
present system to erroneous* There to but one cor 
net answer to earh of these questions and It to a cry¬ 
ing shame for the sages of ear War Department to 
take entbnalastlo militiamen tar more Intelligent than 
the average regular soldier, eager to learn snd un 
selfish In the devotion of thrlr time to ihelr State 
and subject them to hardships which regulars could 
not be espeeted to bear under similar cirenrastaneet. 

As a regular, T have smiled and looked with scorn 
upon the disorganised nnd crippled ranks of our clU 
ten soldiers In Um maneuver field, hot aa a.mllUtoman 
1 have felt the indignities which earnost and willing 
men have borne in those eshausted ranks. 

I ssy that tbe tanlt Use not with the militia tar 
from perfect as It to, but with our War Department 
and those who condnet tbe field manouvere. It their 
Judgment were as tanltlosa as the cnthuilaam and 
wUlIngaete of the average militiaman Is great, much 
good would rcsnlt from field Jnslructlon 

jKjrnisoS C Wise. 

Aa Aamrlsaa BeavoBsSratlaa of (be rrbaa-«aillb 
Pr o c ess of Aalmoled (olsr Pbeiocropby 

Tbe evening of Dcrembor 11th a demonstration was 
given In the concert hall of Madtoon Square Qarden, 
New York cjty, of a n«w process of moving pictures 
In natural coldra, which hu been perfected during 
tbe last two ysare by Mr O Albert Smith at l.dndan, 
England A large audlenie was entertained for two 
bourn with a considerable number of klnomatograph 
views In natural colors Thuso pictures besides being 
excellent reproductions of the original subjects both 
as to shads and color, were not so tiring to tbs eyes 
aa tbe ordinary moving pictures, due probably to two 
reasons, vis, double tho number of plilures thrown 
ution tbe screen, thirty-two In a second and the toning 
down of the light by the color wreens 

Tbe new procere to a niodUlcatton of the Frlesso- 
Oreone process Illustrated In tbe Issue of this Journal 
of October 9th last Instead of using three color 
screens—^red green, and bine—In conne<ltan with two 
films, as does this Inventor, Mewtrs. Urban and Smith 
have combined tbo blue and tbe green Into a single 
blue-green screen One-half the plclurea are taken 
through a red screen, and the other halt through this 
blue-green screen The screens, of colored gelatine, 
are arranged so that each forms half of a revolving 
disk placed in front of the lena The pictures arc 
taken on a specially prepared film mads panchromaili 
by means of suitable dyes. As a result of this there 
is scarcely any difference In tbs density of ibo two 
Images made through tbo different color screens. A 
positive Is made from the negative upon ordinary film 
When thli Is projected throngh the colored screons— 
each plctnra of conrse being proJocteU through tho 
same colored screen as that Ihrough which It was 
taken—ths spoctator sees the view In Its natnral col 
on, since the eye retains tbe color Impn-aslon of tho 
red, for example while the blue-xm-n pkluro Is be¬ 
ing sobsUtnted tor It and after the latter la In Ita 
place. The comblaatlon "of these two lOloni produc--« 
white Ilgbt In much the same way as three colors do 
this with the Ives proceaa. The ilngle Blm and single 
revolving screen In front of tbe bne Is a great elin 
plfflcatlon of (he FriesMOreeno two film prnet'ss 
The pictnrea can be made with an ordinary iiis'lilne 
with but few change!. Tho lubJeiiH shown vnrlml 
widely, extending from flowors to animals and birds 
harvest ecenre, military reviews waterlalls and Huit 
etc. In aH thqae pictures the coloring was exctl 
lent and attogetheT tr«e tq nature Hik h colored pb 
turaa have been shown for some time In several large 
muslo hhUa abroad and they will soon Iw produi-ed no 
doubt, to similar ptacM In this country 

A sliding embankment on tbo Pintihiltnnln tin s 
west of PltUburg near Dlnsmore Pa sblili bud pIm » 
trouble for some yeaua, was romedU-d at n tho* uie » 
a new culvert waa put through It by driving »m>li 
tunnels entirely through the ombanhinent and nillm. 
them with riprap. The embankment Is ii) fed bi„U 
and to on a sharp curve on a hnisldi having a eloie 
of *0 dag., down the face of whb h nins a small dnam 
When the tunnela pierced Iho corti of the embankm. nf 
water guihed out for several hours In a gtrenm Inn,' 
enough to till a tflunb pipe These lunmlR Ic |1 'b« 
»raV—eVmoe f drained, and no tronblu has occurred. 





Tbe Mlatiun, fUiowinR tbf i«UleM Ivaflng tbr <1 


The hoeket hM Jmt left the power benie. Aa Miptf b 


To take tbie aoodarrul ride on tbe Sunrise Peak 
road, vou leave Silver Pluroe and walk a few blocks 
lo the aerial aiallon Under this cover you wait for 
yonr bucket As It swoops down and stops, you step 



Tou have gone to tbe Sky In a bucket, j 
sunding above the rionds, two aad ono-hai 
hlgber than New Tort city 
When tbe donds clear away, you note tbe tt 
of cabloB Btretobing down, tVon tower to tov 
unlike the silken web of some glgaotle spMei 
log In the sunlight, finally to dip over a 
shoulder of a ridge and dteappcar 
Tbe Idea of thsas traveling buoketa la by nt 

new particularly to readen tit tbla lounial, al 

Identical prlhclde Ic In uae tbrougbout- tba 

world aa a meana of iraniporttog ore tron thi 

lo tbe mllla. In aoue Inataneea theaa an wo 

gravity, and In ethen by Inotive powar 
It remained bowever for a weatern saglBeai 

Use tbla aystem of oarriera, not tor bnalaan 

pleasure For a good many ysara flnorias PmI 

noted attraction tor the tonrtat, but all mst 

reacblnw IIS' lofty summit wore oMda lodead 

dent or bis success, the migtossr Intonatad 

wsaltby men Tbs aerial ratlroad la the rss 

lUly this method of tranaportaths la Idirtaty t 

eapeelally across bodies of watar, bttt tba ga 

Peak Him la tba only one In Amerlea, 

Then are two mats oabMa, 

(OowHaiMNl mt page mi 


nia pletm wai takra about 

in the dIatHMe The wagon road is seen winding np lata tha hSQsf 
“ ■ of whleh tbe railway 


Into K Tbe man ahuta the door and locks It sseure 
A bell clangs, and you are off. The bnckel swings 
away, and you hold tightly to the Iron rim. The llttlo 
depbt with Ita crowd slips away below You look 
srounA Thera an no conllning walls—nothing but 
clear Odoiado ah- Tour senaatloDa an oomparabls 
with those Of a balloonist. 

Ton bsfia to gatbor a Ml mon coinage Tou look 


oomea Uw ttasher 
line Tbs flowvn 
give way to stub 


both of thwe tb 
tun aiw aoM hW 



ClftI till Is 






































9pli!i|!Hflc American 

iMr iMfK)*, pwtMtIy p(dUlMd. H« Wiu 

*** of Mort m« wttk a pcdaM tool ud mar parhitpa Mk to irr U 
Yottiia—noftott (It IpoUl w ««qr) oad mar wau brook op MVWBI dd- 

** optttiw Ian* werOt of Iomm In attamptins to ImlUto tho iklU 
' “* DfoJon* Ml fol movouiata o( tha tnlsod workman. Ho wlU watch 

^ ****'^ ®* “•’Of tho nUocklng of tho leaato, thU Umo in tha ahall, or 

***• ■**“ “»o*fc» Mo«*. M tho Iona la a doublo ooarea, 

^ opUotaB flvMH am Uia wlMlft imag* of oporaUoai ropMUodi, ud noto 
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ifim kitw ka lo ipctTonalr' partlcalar 
rtoitWpilhaoaa Bo «s4t oat how diO. 
tW wd hair ddteto an oporatloi taia- 
loMwo bow oaar it 
I <M to oako ah otror. 
lt,ho OOM tho Importad blahk plia« 
-0 iortad kr ■hkdUurr botore bo- 




chlaoa. To grind anr glau erenly and irulj reqalroo 
moro than one morament While the ihell or block 
rorolTeo the axis of the companion attlng It nautea 
back and forth and revolves also, so that each leas 
eontlnuallr ihangea Its angle with the grinding or 
pollablog anrface With tho crlladrlcsl grinding ma 
chinas there li no revolution of the grinding eurface, 
but a ronetant efalftlng back and forth ahlrh accom 
pllshee tlm name puriioao One machine would not 
ImprtiiMi, ten would hardly get a rurloua 
Btnre but tbouunda and tbouianda, all 
nodding and bowing, certainly command 
attentloQ 

The vlaltor will hear aomctblng about 
the namea and klnda of apectaile lenses. 
For Instance a iwrlacoplc lens la a menis¬ 
cus, or a coDvexo-contave lena Perl- 
scopic means “all seeing," and the use of 
this form In nreglnsses not only gives the 
ayes a wider angle of view thau does the 



WSm^ptteb to "blooka'’ and 'hhelU,’* oonoavo or convox 
pteeaa «t inn of ogaot onrvatnre, which are revolvad 
ihhtoa with hbraalva, to do the grinding. Ho 
•dtipao that tho moro poworfal the lono is to be. tho 
WimlWir ^ ghoU ohd block, and tha leas the numbor 
if hjgpkg n wUl aocommodato. Honea the Incroosa In 
prioa of stimg topoea over weak onea. Wandering 
through ttatahyrtaitlilap corrldora in the baaamont of 
d grsaf faetory, and aeaiqg tha tbousanda and thon- 
■ndg ttf pain of ahoUa and blooka uaad for apoetaclo- 
loss grinding aloM> he atopa to wonder at the aclanca 
and tha knowladga which dovlaod this enormooa nnm- 
ber of pomlbla oarvaturea Hare 
glaai working and metal working 
kdn handa. Tha alltanoe It vital, 
rinea tha tratva ot tha Ians dapanda 
on the enrva of tha shell and block, 
tha partoctlon of which means tha 
parfaction of the orlglnnl lathe. 

Tha algbtaaer may walk throudh 
altlo after alala of room after room, 
flUsd, In long, long ranks, with 
hundnda of grlndbig machlnea. 

Ho win soo machino tendera, each 
with hia set of maehinas to watch, 
koaplng each aat of lensM lupplM 
with abraalva, obanglDg blocks and 
akflla from the rough grlnden to 
the lacwid grlndara, from tbs tao- 
ond grlnden to the one grlnden, 
and from tha One grlnden to the 
polishing maehinas. wbara felt, 
oarafnlly mennted on Uook or shall 
Of proper enrvatun, and rouge, 
taka the place of Iron and mnery, 
working oot the laat tiny abraalva 
awk and tatvlag tha lana with a 


the aran greater care taken now, for It le 00 longer 
only glaea which U twlog ground, but a partly dnlshed 
lone, tho coat of which has far exceeded the flnt coat 
of the raw materlali. But ha will not be able to 
watch any indlvldoal lens through all of Its opera- 
Uona. Clock handa mark tour and ona-half hours tor 
each of the rough, aecond, and One orlndlnos, and as 
long for polUhlng-~more than two days to complete 
any one lana Cylindrical Isnaaa require even longer 
-^va honm for each grinding and aavan for the pol 
lahlng 

Thera la aomethlng uncanny about tha grinding ma- 


plano lens, but better arrommodalos the sweep of oye- 
lasbcs, deereasea n fleetlons from behind and when the 
pcrlscoplc curve Is detp, mwlDialns all parts of the lens 
as nearly as possible equidistant fnim the pupil of 
the eye, no matter In which dlrectlnii Ihu uyo Itself 
be turned 

The ordinary two-curve or sphcro-cyllnder lens used 
lor the correction of byjionnetropla or myopia and es- 
tlgiuatlam at the same time having one side of the 
lens ground to the ae< lion of a cylinder and the other 
side to the seclinn of a split r« obviously cannot ha 
mada perlacopic It the sphetlcnl curve be convex, nor 
deeply perlscopli If the spherical 
curve be concave Vet the advan 
tagvs of a deep perlscepit glass are 
as great with the sphertH>ylladBr 
lens as with any other 
How Is the problem solved 1 The 
solullun was known long sgo—the 
torlt Ions—but only recently baa 
Its Buro4>sBful manufacture been 
possible A sphtrlial lens bss the 
same lurvature measured In any 
meridian A cyll&drbal Icna has 
no (urvatiire lu one meridian, 
and Us KTcsiesl curvature In the 
meridian at right angles to the 
Dmt 

A spbenvi yllnarlcal lens has a 
spherical curve on one side and a 
cylindrical curve nn the other A 
torlc lens Is one having two differ 
ent degrees of lurvaiure In two 
meridians at right snglns to uacb 
otbsr on the same sidi of the 
glass. These two 1 urvaturos have 
the effect of a spbonHyllndrlcal 
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an eaMneo^ aa mar b« hnagtiwj, nqelrtBc apMlal 
machlnarr toifriad two oams at obos oa cm (M« 
ot oae pl^ ^ ^am. Oalr la noant r«an ban nob 
laoata bean oMuneniallr poulUtu Hiaaa grlndlac 
macblnei ban meant tbe aapeadUvn of tboaaanda 
and tbonauda ot didlan and ot raan and raan tt 


water, and map and water, and npeaL Flnallr tber 
are plunged In a bath ot rouge, which Jcotm the 
wooden trapa dyed the tamlllar nd of the optical flu>- 
torr. and with a Him of rouge on each glaaa tor the 
Anal band pollablng and cleaning 

So far the glaee haa been merely glaaa. raw material 
in varlouB atagea of manatactnra. Now it la a lena. 
Before It gone further In the tedloua coetly proceaa ot 
maklog raw glaaa Into an aid to eye alght, 

It la rigidly Inapacted 

Inepectlon la tor elrla (atrealu), for 
air bubble*, for pleker’e acratohea, for 
grinding ecralcbaa, for failure to "polish 
out," for too gnat thlokneaa or ttalnneao, 
for rraiks, tor breaks, for nitka, and for 
"target pollebing," or poUahlng In rings. 

Tho glrla who Inspect for deteota and for 
quality, who decide whether a lena la of 
Ant quality or not, beoome extremety ea- 
pert. They era things In an tnetant which 
^wu may not be able to eee even when 
pointed out Kvory epbaroeyltnder or cyU 
tnder lent niuet out a circle thirty nine mil- 
llmeien. lU axli can then be ground at 
any angle for a normal eye. Larger lenses 
are supplied on order In the epherleal 
glaaaee the Inspection test mutt not show any detect 
wHhln an oval thlrlymtne by thirty millimeters, nor 
any serloos defeat, snch as chip or strln, beyond that 
ahm. 

After Inspection, a aerlea ot operations, bewildering 
tn the dexterity with whtcb they are accomplished, 
the tens la centered A, girl Sts the glass on tbe ceu 
tering Instrument, takes a swift look through an eye* 
piece, sees that a cron hair behind the eyeglu* and 
a cross hair behind the eyepiece of her Inatnnneut 
are In Una, and "click," a little Inkspoiled pointer haa 
touched the center of the lena, the optical confer It 
the lens hu a cylindrical curve, and ceoaequently c 
major asia three Ink spots are made upon it, one lor 
the optical center and one at each end to show tbe 
axis. 

For axial determination, the Instrument la aoeu 
rata to within one-halt a degree Tho lenses 
an gaged for thlckneas, and mrted to also, 
and then gaged and mrted tor actual area, 
lenses are "two eyo," "ono eye" "0 eye," 

*00," "000," "0000 eye," and Anally "Jumbo" 

In atm, and each must be gaged to tee what 
■lie It wUI cut 

Spherical lenaes are usually Aolihed at 
the tartory, edgeground and i«cked ready 
for oae, and, since a apberlcal lena haa no 
axis, it can he cut with the long axis of the 
oval In any direction to tbe ehaiie of the 
ground and poliebed blank But tho cylin¬ 
drical lens, the ephnro-cyUnder, or the toric, 
must be left unAnlsIied as to edge, except 
for special order, since tbe angle tbe axle 
of tbe cylinder rurve la to make with the 
astigmatic eye Is Important 

If the lens la to be edgeground, the next 
operator upon It Ate the lens over a alia 
gage upon the table ot a little machine, 
luma a handle, and behold, a tiny diamond 
cutter has oval ringed tbe gloss with a 
scratrh the shape of tho Anlshod lena An 
other girl breaks olt tho rough edgw with 
plleri and, pirhapa a rough pair of Iron 
shears. To see her snrrounded with splln 
ten and tiny spikes ot glass all over her 
lap and bench, you would imagine she was 
tn Imminent danger ot Injury, but cute are nuw even 
with the ihickeet and hcavtoit ot lenses. 


wlpaA agitA. PMkad. liMaA. gtaakaA, T«rg 





takes thirty tons ta tmtrj Ht grikd. and tweedy tdn 


thw wrigM Ml'oidr^ iAMAihAF Ak^illiWt' 
- wkloh la 


if rouge to pollah thla pndnot h mqniraa tea ttou- Tfela Jb*e _ 

mnd yaida at toweling evwiy year to it dean. wblOlh It wMU iwpMA to fttitotr wn effi i t 
1^. tortynlno opan- a toU^r vagtors mvH CNdtor toA * hfolt 


onQ tor M aipeadttuw oA boraofOMr tor Mrood Chtt 
wUoh tha Btreogant man oa roeoM emr pogaasiato, 
It^ tt tho avongo matt to eu>Uo tt 

Rainaa il|Att by topping Wiaai to Itoiiotoihto tto tot toon tou • j^aariw to a third M A. hwiM«ilwiy 
aeveral reasons, ohtef among tthtoh to that Natora eonttononaly. ft to trm tha^ la aggMtoa 1 


haa tailed to fumlah ue ttHb tho anatomy or tho mno- o( eOgirt, and tor a Vofy hrtot pariod, ithletito a 



. ttdhaiBH^i!^ 

flapping wtoto m (totoUft tot MB- 
atraet. UBaoitto ml eal to toWmtfoto <m*i aor 
cording to pnitoit kttdwlaiga tthd toMcIi 
enoe in tho nuhlato, thof form a atoiUy lm> 


to Ltettt Pffllsbnry'a axaiatoathto a| ton 
(toU Stream at vartoun poittta toom Haftofto 
aoathward. ho toaad that tha atrantti 
teaohao to tho my bottom to lomo piBoaa 


Bear flew ahowtag the wtag haariag aad tha taUL 


cular atrength which are neoeaaary for dhtot «t toto 
kind 

It Is evident that Um motive power for tho x 
herewith Ulnstratod Is to be foniahed by the i „ _ 
of the operator, and the memnents when the body 
wee In horlmtal Alght, would oonelst ot a vertical 
osclltotory movement ot the anna when atretohad to 
tbelr full extent The power for lifting and propelling 
" e man and tha machine, whose weldit would be at 
least two hnndrad pounds, would thorsforo have to ho 
fnnilahed onUrely by certain mnoclea of the ohaot and 
ahonlders, which are rarely brought into streniwnf nm ^ 
and am tsxibie oompared ^wKh 'ofher aunaelao ot tth" 
body 

Furthermore, with the alow rato ot oootDatlon of 
the wtegs of which a man would be capable, their 
area would have u be very large, and tbelr weight 


depths, Hto laonlto, n well M a iwvtow of 
tha whola sold ot Itolf Stmam tovstotoa- 
tton, an found to appendix 10, report for 
lAM. of tha Daltod Stotoa Coast and flooduUo Burvay-^ 
It must not ho tofomd tram tho foregotof that aft 
reau extaad to tho bottom pt tho sea. Muiy 
are at haad ot ocean oamats extsadlag to 
great deptha For example. Admiral Bnniagar. of tho 
Daaleh nary, fonnd that tho northwastsrly oqrraat la 
laUtndo AS deg. 04 mto. N.. longltade SA d««' 41 nto. 
W., prevailed to a depth ot MO moters; Oommander 
John ft. Bartlett, United fltatea navy, found a oarrent 
la tha Windward Pasaags to the depth ot more than 
800 tkthmaa (1.4M metate), and eonelndad that It 
.reauhad-to^to* bottom, between Key West and Havana 
tho Btanato wan measured la 18A0 to a dapth of NO 
fathoms (nearly 1,1M roaton>, and was found to ho 
only 10 per cent Ims than at tlw earfaoe. 

It la w^ eetahUshed that tbe OoU Stream loaea to 
depth, tanpensture, and velocity, and gains to width. 



have hoteq drilled In It It goes to a girl with a drUI- 
lag mauhlne and diamond-pointed drills. As the tough 
niamial to borad, a steady stream ot cleanly odorona 
camphorated torpenUne plays upon the idaa* and tha 
drill, and tho lltUe automallc machines, each wHh lU 
Impamlve feminine watcher, turn out lese atler lens 
with OM itt two tiny smooth-edged hotoa at tha ends, 
ready tor the^ext operation 

More waahl^ Uid cleaning follow, and then edge 
grinding, a mattof ot wonderfully Ingenious machin 
try, by wUeh the mgh-ehipped edges are made 
smooth and the lens, sO far as woiUng the gtass to 
oencerned. Is Anlshod 

Then this prodoof of many operations la foensed. 


focogod, by a glri pith a speolsl foewtog camera. 


most wnx ixAmsg wnw 

would of course In cra a su rapidly to proportion. Firt. 
Langley iiolnted out that the dlffloul^ ot Aytog with 
Happing wings IncreasM rapidly with the Inoreaee to 
alxe and weight, this being due to the Bmniatgettofl 
law that the area to hedtra toereaaw u tha square ot 
their dlmeaeUms, xrhUe thetv weight tooreaem as tho 
cube. He pointed out that "tho hurger tho creatpra or 
machine, tho leas the relaUve area ot support may ho 
(that la If we oonelder the mathematical ratottoMhlp, 
without reference to the queetloB whether this dlmto- 
lahfld support Is aetually phyifoally suBcJoat or not), 
eo that we soon reach a condlttoa where wj) caaaat 
Imagine Al^t possible. Thus, It In a soaring bird, 
which wo may suppoae to walgdi 9 poimds, wo shMld 
And that It had I square feet of sttrisee, or a into ot 
a foot to a pound. It would follew from the tow put 
stated that to a soaring btrd of twice the dlmoas^ 
we would have a wrigbt of 18 pound* and qn ana «t 
8 square foot, or only half a ogaare foot of ntpinritog 


tbe 40th meridian It beeomee a drift eurreat, 
retofoioed on Its rliht Aaak by tho pewertnl 
Bahama eurreat Various measurenMats for 
temperature ahew that the Gulf Btream la 
shallower than Its northeastern oxtsaslon 
beywd tho 40tb nwridlsa. ntua Ootmaand- 
er (tolmmo, R. N„ eommandtag H. B. M. 8. 
"Oanaet'* during tho lammer ot UN, found 
the warm water ot the Quit Btream to be 
leee than BO fathoms deep to latltiide 44 deg. 
08 mto. N.. longltado 48 deg. OT mto. W 
Ten degrees to tha eaetxrard tho warm 
vraUr had deepened to 100 tothome or moia 
and to taUtnde 43 deg. 48 mto. N., loagttade 
IT deg. 47 mto. W, tho xrarm water vaa 
tonad to oxtend dowtt about MO tothoma. 
awarvatless mods «a hoard H. B. M B 
"Paccuplaa,” during tho uuamer of UN. 
■howod roBtofkabto depths to the OuU 
Btream drift, as teUowf la totttpde N 
deg. 18 mlto N„ leagttods » deg: li mto. W.. 
tha warm irator was toqad to axtend to the 
very hettom ot tha aaa, 7fT to«hea|g (1.4N 

metOTSFl; at RoeltoU th8 mm drift ms 
footo to Idkoh down too fothffu briew tho 
auitoas^ asd aUeUariy ogtoa u tottinda 4T 
itg. If mto. N., lottgitiido II dagv M mlB. 
W. AtfhotoabaaatWneddhservattoaspoto 
tho warn water toto touBd to.ha gndsrnm by a potor 
cumttiatNtoNiAil^thaa WAfaChepo. Autaft- 
tor gUttomoapa Is aftaa ehsgrved. ator the dttoM 
Baalia «Ws t)U INhi^ ourreat jfips aaB^ m 
tMtmtrnu at ^miiMuvato tiNdlow dNi^ 


Tha totost dIsauvaroA by i 


st TNnijB w 


Obsumtaty top ras*|vad iiniiiilirslN afttoititor 

Teite ctmmtont NN .hgOt^Mdd-li^uBWfjiAiA 
SII the ggbM to - 

tiMm^ w non af xpi ItoggMMNf 
siKd8Niaihd(hto4toN«M^ , ^ " 
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. Of tn 

^ - J itmwWii'tiaUMtr. 

Ite dinoMr W. T. Honadtr of 

teiK iSqdlellMri ioolMy, Mev Toik Hm ae- 
(M# ttMnMDm MW MIbuM-ou o babjr 
iHMk^a^o^idl^MtlOFacUtlt Aluku Mown Hmt 
U» o ttkiOi M it A tr^ polu aaliiial, thU 
^ pt rt» i*aw oalr a»*«iiBMt to bt fond m otpUTity 
inMOttr our odtoAto wQ w ttr tffoM tht 

telaori haoMbthtt tt wta 
«> toHMw - 


[IM frim tho Cm. The iMm paid wai 
ftk The anlisa^ k aboot tlx moatba oU, 
« th oMtNM pkprioal oondltlon. Thtan- 


Ugbt grar- 'oMdIa nark. thiok kuM of 
woo) kMta ^ alHirt horaa. In ttma tb«a* 
boriu win ond) they meat at the eon- 
tor of the fonboad. When fully grown the 
whole top of the bond will be eorerod by a 
pair of homo conatde^ablr daUened at the 
bate, tneetlng Id the Ontor of the forehead, 
thenM aweeptng downward oror the edge 
of the erauliun, eloae to the oheeka, and 
flnaUr rernrvtng upward before coming to 
a pokt The animal niiHtTated la about 3 
feet Ing, nearly fH feet In height, la about 
half grown, weighing IM ponndi. A fnn- 
alae adult male itande 4 feet 6 tnchei high 
at the ahonldert and la t feet 7 Inchea la 
length, weighing about 1,100 ponuda. The 
apeelea ahoam la our photographi, from the 
marked obaraetarlatle of the large whltlah 
patch on the face and aaddle mark on the 
back, hae been named by Mr R. Lydekker, 
of the Brltlah Unaeum, OeibCf Jfotchetaa 
Wardl. In honor of Mr Howland Ward, the 
natural hlatory dealer of Piccadilly, mdon. 
from two typaa of a mounted mala and fe¬ 
male from Maet Oreeniand, In hla poaeeailon. 

The other form or apeciaa of the muak ox, 

Ovibwi Motekaiut, la eondned mainly to the 
Arctic Barren Qroond reglona aaat of the 
Mackenale River, and formerly thought to 
hare had a eonttnuom dlatrlbatldn west¬ 
ward acroea Alaska. 

Of the S,U0 llTlng anlmala In the Hew 
Toik Eoologlcal Park, one of the moat re¬ 
markable Is the great Alaskan brown bear 
Ivan. This ooloeesl animal belongs to the apeelea 
Vrtut doWpiMt Merrlam, and waa captured at Moeller 
Bay, Alaaka Panlnaul^ 

The writer was able to obtain a very striking picture 
of the giant Iran, standing saren feat In the air with 
uplifted front paw, by renturing inalde the tnolocnie 
with an attendant A tempting flab coaxed the big 
animal to aainma on nprl^t pose. Iran recently 
gave a practleal exhibition of hla aatonlahlng etrength 
and vigor by tearing out a panel of the heavy ateel 
bara that aepaiuto hit quarters from tboae adiolning 
and engaging In a lleree battle with 
a bated rival In ton minutes the 
moBStor bear wrenched and tramp¬ 
led down the barricade of atoel bara 
aa If they bad been made of raeda. 

It would have taken six men an 
hour with block and tackle, sledge 
hammers, etc., to have aecompllah 


shaggy brown coat converted Into 
a rug would be worth nearly one 
tboqaattg dollara. Ivan la one of 
the few Ilvtng examtdai of the Mt 
dlaappagrlng apodau of the glanf 
brpwtt bean of Amertoa tat captiv¬ 
ity, a spedes eepbdaUy IntoresUiig 
as pnaamalw^ aoihe very oxtraordl- 
nary. lutolUgMit habttn. InUad! 


^^lUkUHc AmMicatv 

qgleklr ctntchaa It with bar pawa, and throwe I 
aa tha bank to tha axpoetant enba. A 
tha onba aha toMaa np a pile tor hen 


dlatUlatlaii, gave a petroleum of excellent quality, 
which could be need for the lighting of buoya. We 
have DO Information, unfortunately, about the economy 
of aneh a method of procednre, and do not know more¬ 
over, It the company which bea made this trial has 
been able to continue with aucoecs which Jnatlflea oontr 



We ronfeu that wa are a little ekeptlral r 
this novelty It may well be that there wee obtained by 
this procedure an oil cupable of burning, 
that mar be gramcii but wan It petroIeumT 
U might be weU to preserve this Idea, 
wblih would be of Romo use wben the na 
tural auply of petroloom la oxhauatod 


m euAt AiAggAW nowR bxab at tat >xw tosx 


source!, othen to organic In America there la an In 
cltnatlon toward the latter solntion of the problem, at 
least so far OS conoorna the petrolenm of the New 
World, for the layers of achlat which carry It always 
contain the Mbrti of diatoms, toramtnlferw, the akelo- 
tons and scales of flsh, etc. 

Impressed with this latter detail a savant (of whom 
ths name la not given) baa, as a raralt of many triala, 
mads It team certain that petrolenm was formed by a 
sort of distillation of extinct sea fish. According to 
Indications, stotoi the Revue des Eclalrages, maDnlso- 


The remei Neppleneel. 

"How Sponges Are (lathered and Aril 
flclally Grown Is the title of an article by 
Newton Forest which opens the current 
SiierijcMrsT No 1773 Mr H U Strongs 
excellent romparlMn of gusollne and alco¬ 
hol engines Is continued The drat experi¬ 
ments made In aviation were desultory, an^ 
were made without the holp of any well- 
established rules Hence It li that the tun 
damental prlnclplna and incchanlcal proper 
ties of flnlds were not as well no-* —. 
as they should be To tbr* .isiltutlons 
have been established In Barope for the ex 
press purpose of obtaining a really sclontlflct- 
knowledge of the air and propellers andk 
plane surfaces One of these Institutions Is 
dsscribed C O Derrick revleas the raelh 
ods In current use for waterprooflng con 
rruto structures Capl A C. Knowles writes 
on the Army Blgnal School end Its work. 
Whether the wax bust purchased by Dr 
Wilhelm Bode for the Kalror Friedrich Mu¬ 
seum at Berlin Is really the work of I.«o- 
nardo da Vinci aa Is claimed or of a mod 
ern crafuman, to discussed The evidonoe 
pro and con Is Impartially given Under 
the striking title "The Blood of Hlante ‘ Mr 
Vhlor Oraef writes on some modern botanl- 
ral reeearthes The reappearance of Hal¬ 
leys tomtit renders iiarticularly timely Mr 
Arthur Stanley Eddington’s imiiop on light 
pressure and rometa tails Ur Alfred 
Gradenwllx contributes en excellent article 
on wireless transmtoalon of diagrams hand¬ 
writing, and photograpba The startling 
snerees of Mr Lonto Brennan with hto gyro 
slat In car lends peculiar interest to an ar> 
title by Mr Horato B McCabe on the principlee and 
appIleaUona of the gyreetat 


and famataMi 



’^IjH^galwfllt ordw W twiOib a 


a not at^ 
' Jigbt to iilk, irtiy M lito ig«ik Ma rtoihr^ 

naiMwar 
^ wMto ta iN)tor arak ap to bar 
,*a«*; torf'iiiMy*ba atorafr 

gki to«ftolr aWkttr % Hnda Ik It. boida 
«ga« tttbtofMar |Fil» buitoair 
g)w-|aa)b a tohkok Mtoiw aki Ai^ 


«x OP tn nw JOBS na. 


Uirara akouM ooOeet a large number of flsh and should 
bare them dtotUled. ought then, moreover, to 

obtain a rtanlt ■"■"***>i"g like that from the tallowing 


Idea of mixing the 
flab with a large oaaatlty of aBlL The novel expert- 


OooUng Towi 
In an article on cooling tower practice which ap¬ 
peared In the Blettrlo World somu little time ago the 
author states that teets on both open and rioevd types 
of towers, under various hygrometric conditions, havo 
shown that, with an average range In temperature 
extending over several days of from 140 deg to 170 
deg F, tho fall In temiierature obtainable has re¬ 
sulted la outflowing welcr of from 
>0 deg to 60 deg F wllh atmos¬ 
pheric temperatures between 66 
deg and 85 deg F, and bygromet 
rlr conditions ranging from 30 to 
60 per cent of normal saturation 
An open type tower (aiuible of cool 
Ing from 400 lo 600 gallnns of water 
per minute as doiMiidcnl upon Its 
apoLlal const run Ion will be roughly 
20 feet by 20 tret by 40 feet or 45 
feet for cubical conlmts and will 
have at least six Ho-called drip 
pans or retarding KiirfaKS In Its 
make-up Tho cost of such a lowi r 
with a capacity of 400 gallous per 
minute would range iHtwnn ft 200 
and 11,600 and In gemral ewh 
additional 100 gallonH per min 
ute capacity InLCoascs the roet by 
approximately 1200 The dosed 
type costa from three lo four ilmos 
that amount for Installation and 
ths additional Increases range at 
about double the price for the nien 
type. In qost of operation about |2 
per day will bs required for main 
tonanes of the tower ond for fuilf 
and water for operation of ans 
pnmpg, etc. If water coats 6 cents per t (ton giiione or 
more, tbs anther maintains that it pays to inti the 
cooling tower If the total water lift does not meid 8ft 
fscL 


oerda oml bronitU Wo a lii^ rsteri, where they were 
pixad with a qnaaUty pt aea ttlt,. toe whole, upon 


Hie only export tax In Mexico on mlncrnls or mip 
etal products to on gold and silver AH oflier jirnduds 
of tho mines are exported fme except for a nominal 
euMoma charge at the port of export 
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COialNW flONAt AND An-BKAKI.— TBLXK —a 1 iKiuv, Su rnoetoco. QU. formisL Doobla Miti ut Hoc uid ■rnmnnlnm . 

4 . if. JiWMi HnaMtowa, HI Tk« tannUaB Tbt object In tUi cw* b to prarUo • tNck eiTobtlltaii agta tbc ■Inc. An euellent chap- 

ptrUbur to tototal tot ui^lUullr cpontini vJibh nnjr to UMd to itoro taabtr on bonrA tor on dir ceUn to conUlnod la (onpcr'a 
tonka aad tor aotolOlBf u ■(■nn Ab oblp and otker plaeea, tto tfwk tohis * coo- Prhaarr BBltoriaa,' wbick we ran mpplr tor 

mita )• to pMirld* toeioM Of whkk t^ toakea atcnotod ibat b/ littini one ad oC Ike load «4 poatpaU. 

to aatoHattoallr aet aa« tU* alarm and depieaelnf Iho otber end Uw track wtth (HUT) R. P D Mya Kindly bItb a 

4 tha track aaw wkli* tto ttala U naaiac. la waiea »c Mao « to aa nooeo. purpoaea. One that win not birach abrlnl •, 


EWTBOPr I'AHLt Dy < !■< 1' H JV 
New York John Will > A Hons 
nvo , 133 pp PrUe tl net 


fto a Whtol - toa type to wklrk -ouma irtn,a ara iST and etrmuiid by heat, but the color wai tntinly nTuuipulrd ami Ihin hCN i> 
atIfntoMIttiL toUgk'to-oMtto toljll a tUd amnitd between tto Jaasr and onUC ctoa. albioot rrmoeed and Iha oklna cracked Hoom a tempi ralure^entrapr lulile lep.w-Uill 
Utot pm nod ||W^ totor Ikllk t to to lw ,^ na toeantlon reaMca In tto toacial torm of evol eatate aarnts want to ehnw what ran ha to etismtiirMne call nlellnriH I In 
ak toWtM tto atitojfa ooktrol of tto swltoh tto spriatia which comprlaa haaet-toapod bedba,tnbed to the way ot fraUa on tritcated laoda and preelalnn nt the new ileti rininetl 
aakdiatonabiWttltVhM rapirtoaatkl toSd la tto aprl of whiafa coaaarl wtth «aa nat tto Wonid not prtndaom benitne do the wnrkT pmpertlii* at both eatnralnd enil hi 
ftiittofWnti ]Wtllt'4 tom bd tto tyea l aWra ta d other rbn rrertrlBd a Moadard wUndlBr to A Try tho follocrhui fruit or CH-etablrn an einam and the enuenrdann nr mn 
"XjiijtllllWdrt abW-to -W^ji. w diiHaHiilt tto oppoalta (ad of tiM toltnf; Jaet dropped kilo It (eold of coorael aad with the aiporlmental date an lurt 

V>tjrtSl3- nSL Mtooto ot tbia ■■ arabd to hoar tnaapertatlai Holphnroac lablaa may bo oia-d with emnidaie< 

SSfiltW rtOJWiltoStak *>357fto fdk Saalfenk (aot anlphorto) aeld, 1 partt alcohol, 1 pact, ha eipectcd to have pirmamni-'e 

^ ToTti lir^O BMION nob a KAUHOat —D tr * Vtto Ocrrtrwm op rnEMisTnr wmr P 

"Sf Ito jbtotoetotolto" liwminy lawrtwa totoraa. Mow Yoife, A Y Tto darisa to tfab (MtM) L. C J nyi 1 Can an Wobk By Hiurv Inhn P 

, IWfctto V l W Wi <!S M I * 'm5y> '**f‘^***** mr toowa tto haatoock body oenamantod by a mn, ha tetoaetadt If ao, what b tha rale? Fenton First Part ("n 

fftol tWM tkto Htto et frotiaqao totow. tora*. sysitato ate„ a, Rama sii«Im esn be trbeetad, 00 die for England Univenilly Prem 

rMtoStomtote Iktofag toplA, «|l^ b rary splqto and aCeettrs. araaipto, AU sadlas oaanot be, and there b Tork G P Pntnam Sons 1 

' Mbto-Coitos Ot ato ot tto« OttsBts wM ae rata tbr dtoc It S. If a Hotm ta hitched OP Prire |3 

£imm^ ^ ' toldraWtod to Mika • ca. tar kn otob onsh. eiooi to tto bed, ta It easier fOc him poll Anything whtrh emaneira fmm 

Imlh mr fm. Vi Am tot> ttk ■«*« «e uo patois. HM «f tkan u ■» b Mtehad tortbtr fram Ul It so, Tendty Iirene le eiire 1. 1. ot th. i.ii 
ntUTOjf^inri^ StolMdiSlk and dkto od thto ptoto^ what to tto raraal A. It ta a catosaon belled elbta edentide Ttlna Tto b<«k iief 
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_ __i ?SS , 

wunwaft. WjD#iidit,c i iQiin.».| 




Locorpomte^ 


KbESTiScillSlI? n 

x ww n . AW I___ 

mehupa cgifwqteW AiiT, i«M 



Concrete 

Reinforced Concrete 

-*m- 

IConcrete BniMing Blocki| 

Tutou watcoa at taSCralna aaocicte raa 






jss:, 


MatMa toartaaa laMlamti U<n aal ,IMI 

*'^2*St*!SS'u*2i^T^ i£ 

•«a*TS2S!U^*;SS^^ *“ 

T^r^-SaTSSaSPrl 

gsr^jur ftay irasM^I 


M wmttr •( a* aa H f» t mi 


MUNN <a CO^ Iao. 


* mi 

Ofl^ 0fawm,,MK camtaar horn «t 
af tlM miaiy -Ottifa niDloMlrM. 
0« hiih groo^ ta tlie north of the kk«, 
eimtmtorr pnwnU • One appenr- 
[uo« with la grwt domo ta the WMt 
■mhllor donoe to ^e enat of the 
I. Papalng throdgh the mniii 
|4oon, ono «tot«n n tee rotnate, end so¬ 
up n lllsht of mnihle wtope conee 
the greet dome. M feet in dlemeur 
turn on the great telasoope towei^ 
lag aloft One haboldi a raaMiTe iron 
■teel tube 

of boiler plate alxlptwo feet in length, 
diameter at the middle, taper- j 
leg to throe and a half feat at either and 
At the upper end of the tube It the ob¬ 
ject glaea, with a clear aperture of forty 
Inehea, at the otbjsr end the eyeploco and 
mlorometer, for rlewing and meaaurlng 
the plaseta and etara, or thede may be 
replaoed by a camera attachment for 
photography, or by a apectrograph for 
obtaining the ipectra of atom planeta, 
Tbe teleecope tub) U so long 
thnt the eye end ti about thirty feet 
higher whan nn object le viewed near the 
horiaon, than when looking at a atar 
directly overhead. To nae each a tete- 
aoopo, regnlrlng aa It would a long aya- 
of laddera, would be well nigh Im 
poaalhle, were It net for an Invention of I 
Sir Howmrd Orubb In making the whole j 
ohaervlng floor an elevator The front 
page lUuat ration ahowa the floM at Ita 
loweat point, while another view ahowa 
high aa poaalhle At 
Terkea the floor, aoventyflve feet In dl 
r, big enough to aeat ala hundred 
people, can be nlaed and lowered through 
a dlatuoe of twenty three feet, and thue 
the obaerver when working with the 


Free ISEei. Free 



“•'liaaiMr' 


>w the ond of the 
teleecope, the operating power being eteo- j 
trlolty In tbe front page Uloatratlon are 
ahown two of tbe four ronnlerwelghta | 
that balance tbe floor An idea at tbe 
■IM will be obuined by remembering that 
the dome la ninety feet In diameter 
When the aatronomer wlabea to obaerve 
a particular alar. It la n ero aaary to turn 
allt of the dome In tbe dlreetlon of 
the alar, and bence the dome muat be 
revolved Thia la ninety feet In diam¬ 
eter and watgha one hundred and forty 
tona, bnt again by the aid of electric 
motora It can be rotated at will by turn 
Ing on ttao electric current from the rle- 

telesoope we And a 
machine of flfty-three tone In weight, 
wherein the movable parta weigh twenty 
tana This weight tbe aetranomer bae 
to put la motion when ha tuma the tete- 
I, yet ball bearinge and the reflne- 
menta of modern engineering permit him j 
move the great machine, uelng only 
hla own phyilcal etrength Tor quickly 
turning the teleecope, electric motora 
teleacope la aet up by 
what la known technically aa the oqna- 
torial mounting, one axlo, the polar uia 
In the meridian parallol to the earth’e 
azla of rotation, the other, the declination 
aile, at right anglee to it. Circles on 
give tbe aatronomer the 
meana of locating the eUr by Ita honr an 
gle and dacllnation When tbe atar la once 
In the Held of the teleecope. It la kept 
there by a clockworit mochanlsm driving 
the teleacope about the polar axla at a 
apeed exactly equal and opposite to the 
earth's rotation. The writer of thla ar-| 


tbermometor stood at Sfl deg below aero 
Tahrenlialt. and yet at this terapantnre| 
worked to parCeetloii, 
for tbe exeriteneaj 
lot this moniittng made by thg well-] 
known Arm of Whmer * Swaaey 


____comfortable, fha ait| 

ibWt, «he HtnBonefe might tlMfo W 
muted to J(te a later nnltei te Im 
(OpaoMMd on teVa m) 
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The Scientific American 
Cyclopedia of Receipts, 


Notes and Queries 



Modem Plumbing Illustrated 


Pf a. M 

Prise seeo 

A COMritgHBNIUTIt sod sp-hMltle work Ills 
tntlog and dwrlUng Die PralBsar nnd Vml 
tatlen of VwcIHoat ApartmenU, and rslillr Hull 
Inga, otc, The viry IsloW aad tuiMt appmat 
—■- iKbn of lanltary latUUaliua ai 
the Uoltcd BtatM Goveramrat I 

_. _: In Cote Porto KIco and U 

FblUppInti, anil bjr the prlnclval boaids of hnll 
uftlic unliod autnaudcaaeda. joopagasi u'nj 


riodem American Lathe 
Practice 

ay necAR K pkrrioo, ilk 

Pries gage 

I A COMFUITS took of twpagei cm Tbs Mndcra 
American l,atb« Its dcTclopnmt from Ibr 
carllcat Umnt np to the pment day lu juudom 
' aaconatmrird by inMo.dato bwldmi Its gen 

ind>p«liilcbus«of work) Ibe ipusllty oflu 
It and Us msrRlona sasney 


Modem Steam Engineering 

la Theofy and Practica 

By OARnNUR n HI8COX, M R. 

Prissgaoe 

im a oMopiele and practical work of 4B71 
, * Men, dvaUii« wiUi Ike cm and mangeiiMBk ' 
«f Miera, Koflae*, Fampa. Auperhaated Bti^ai, 
MefrlgcraUnir Ifarbliicry, Dynamoa, Motora, Kl«ea> 
‘ora, Alr Oim p n. M or a, and all rrther braochea with 
rhkh the modem Koftoerr niiut be famllUr 
Kearly Two Hundred gucetlooi with their An- 

-SIS-Rlectrical Pngtacrrlng tIkeW 

» Raanlalnv Board arc inchidefl 
Mtooled by you will help you to iiroeure a 

__ tt in fully iUuatratcd wflh detail caftan- 

Inim not to be fcniDd cluewhcrc 


Punches, Dies and Tools fbr| 
Manufacturing in Presses 

ly JOaSPH V WOODWORTH 

Pries f4M 

A PBACnCAL work of goe pssm fblly Otaslratsd 
by BSSriy WV aagvariaas, Magsn SBcydspedls 
orUo MsklBg; Ps^ Msking, DIs Making, UlKot 
--- ^ Making of Bpadal TooU. Sob- 

t, Sendlag, yonnlng rletcliig, 
-Id AawnbUagMieat Mstal 
9f other MatnWshiMs- 


riilsoVoels. Two a 
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>01 ttingid folile, J UnbtaaMi »48 3TO 

mi wile fenite V HmIt 04^41) 

jttita i^k cvttDler for M la. lUiito M3,(Ha 
)iiu tuir 7 in carrier fur pllr fshrlc 0 

M8 4n 

end £l7i^i!c apparatu, 

ila Il^ldi!7watar SS uS 

cbote J W tutler »4n i«} 
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